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nr fg o 

i^f^iwiS^T »iP@!)r6l&6tK<^%^ftS'S‘KFive Pieces for Orches¬ 
tra) Op. 16(1909),^rS,l!.&iJ<(;:^^3^^B\.^ft:^'M'»(Six Pieces for 
Large Orchestra) Op. 6(1910) ,®r#^^^®0^«#;^^»(The Rite of 
Spring) (1913) ^^fKl((^ 7 j^^»(Wozzeck) (1920) „ 

fnrtspB^'t’tt ^ r^ 

(Alexander Scriabin) • Jt^®T(Charles Ives)^-^:^ ‘ 

9f(Cdarl Ruggles),^^^!! • ^^M(Ferruccio Busoni) 

^ • #Ml^:^®T^(Karol Szymanowski)- 

^ Wife+^ ^ ^ it M ® « M jfi ftt ^ ^ 
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1.0 ^ ^ ^ ^ 

, :5P^^fiTif Wfi 4* o 

0lJl. fl!lftlS:«fFf&±®i:»Op.l5/l 

Schoenbei^, "Geoi^e Lieder'' Op. 15/1 



1 


















9c^ 

1.1 (Pitch-Class set) 


mo ^i2 4’6^^n§^tfil8*^fem(Webern)&^«t^^ttAt»(Six 

Pieces for Orchestra)Op. 6/3 tfo '^hl 

s). 


m 2 . %tes: a At»op. 6/3 


Webern, Six Pieces for Orchestra Op. 6/3 



© • Ett#(Milton Babbitt)Sti)65. 
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^3. 




K 


ft Ml-fngg K W ^ iEit 

;E| E# . A A a-mW 

Hitl:. 3 ^llffl##AJt;(= 0 #&^Jlj)!!](fti^ftW^ 4 ’^^ 

-tfc—#)o 

1.3T5ri4i-&,ftjhl:4^^^jfeia—= 

Sit-in E# F^ G t>t> 4^ili^ft4^iti^f^ft 

Wfn eti 1 ^ 



®|J4. 


^ -[- 


L 1 - 

■ _ .-. -_ _ 

111 

'Tl i"« 

r 1 ! 

' ' 

'ty u^ ho - 


0 12 n 12 13 14 23 24 

0 12 no 


1, 2 . iimwn^^n. Mdim^itEmt 

±Bx\dm^nm ^^ 

^iti£.-i#'A(integer notation) „ ^l^iEle fHS^ 

iiiEii6^^4i^zBft^4 4’*^ai3i^c ficinffisisc o ccjiia^T 12 

BUfpDbb ).^fii^*ci BxfqDb),«fc^#l:sjieii^ 


® 4tm4^Sl@tls@S*jS#W«¥3)-ie. sp 0 c. 1 c# , 2 Its 

D-. 11 Its B. 
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^,12a o cst 

^Wi%i,^m^A-Wim\>i 12 «5^^bp#„ 

S Jlfc,t ^ w w ^ 1^ (^ BP ^s ft) 


-n^,^=^i^m%±^i‘ ,mmtmmm“pc i^^^cpc seo „ 

pcM^iS:'^^1f^M -^JiiP[o, 1, 2], #MtI? 


1.2 |^)iJ?;j^M 

SaWCo, 2,3]ti[2, 3, q2^M. 

(unordered sets) 

$P:^JCjSMi^^'n #5SlJ^^>'f^^(ordered sets) 

normal order) 

N#—#7C* o 

—^^'^PiJ^ltCcardinal number)„ ®#, 
-^n^'SiCPtlll'^^WlXEXSX-Xnft^FI^P^S^J?. -gajjp,3i^ 

mmm”\ 

(circular permutations). |h^ 


© jifnBtk#M‘%?ii?”)lffiraW,##Etfci|f 196U 
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±ss 


MiP»Ca? b, ^ti5F#^!|^^[b, c, a]„ T 

a, b]„ 

b, c]. 

-^mmm , ms , w n ^ n w^mm » 

^^mm^nrAm,miit£^mM± 12® „ 

3, o]e^#?ij^ip{ 5 j?i^o 


Ao 

[0, 1, 3] 

3 

Ai 

[1, 3, 12] 

11 

A2 

[3, 12, 13] 

10 


4 t, J£ lil ?l , ft 3^ # W 't’ 

o ^itrsw^jT: 


Ao 

[0, 2, 4, 8] 

8 

Ai 

[2, 4, 8, 12] 

10 

A2 

[4, 8, 12, 14] 

10 

As 

[8, 12, 14, 16] 

8 


© 12 12 o,sna^mmin± 12 
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* 


15i^#,Ao m As 2 

Ao 0 2 ^mm\t s fq 12 

14 0'^Blj'fi^^^(prime form) o 220 

1.5S ip^ 

iBIiJ ,^f-ai$MHf 1? 4')i»#)» 

1.3 


X. and only if)®jia#f4^St7^ 


0'15. ^16,il:«®^xEgS^Em»Op.5/5 

Webern» Five Movements for String Quartet Op. S/5 



A:I2,3,7,8,9] B:[0, t,5,6,7] 


® if and only if 2^'b]W]S.®J 1:W4'pc H-g-JPlitgjS 

. (ip#^.45'f’Brfii^)^“iff”.) 
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5® 6^ A B ^9ti 

?!cmN,mM^*'^iDi':>i o t 

W, tUlfU W/MfW8|5# o ^ 

“m^’\ ^#±,)('1-Ttb 

;^T± A fa B 2^itiHit±6^W^ 

A: [2, 3, 7, 8, 9] 

B: [0, 1, 5, 6, 7] 

M^,^mwi i i ±i(i± t j w 

12 6^iP'JS(addition modulo 12),f^^j^ mod 12o 

pc*^ pc*^ BMM 

—^t{i„ ft lit ^ fp {i fnl Sfc t IS $5 n # ft ^ ^ (transposition 

operator) o 

A fP B 0f jt^76^jlP^:S^ftT^tt5^lJl±l: 

At B 

2+10 = 12=0(mod 12) 

3 + 10 = 13=l(mod 12) 

7 + 10 = 17 = 5(mod 12) 

8+10 = 18=6(mod 12) 

9+10 = 19 = 7(mod 12) 


© 


^-C.'WSI##aE:ti'MMW-«'g'l®«)ie2s7rfe,aPi2^; 





A 

H 





0ij6, 


Bei^» Four Pieces for Clarinet and Piano Op. 5 



B: L4, 7, 8, 11,0,1] 


6 Op. 5/i(A) 

JE A^q B 

m 5(^{0S Op. 


m 7 . 7/4 


Webern, Four Pieces for Violin and Piano Op. 7/4 



A: [2, 3, 4, 6, 7] B: [7, 8, 9, 11, 0] 
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1.4 

tmi 12 :fjmmw 

^jjP^EB^^^76^_hc jinl^ A i^[o. 1. 2]M t=l,S|5^f=^ B&5^ 


T 

t = 1 

A B 
0 -<► 1 
1 ^ 2 
2^3 


^jiiiw 12 t g fq B 

“A nmm t ^jpijg^itT b”®, 

im^i^,m&}iii:mifm^mMJkmw 1 a 



® 1 , 2 , 


ii]ww.efcMBP“$j5S;”= 
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I 

0-^0 
1 «^11 

2 10 

3 «-> 9 

4 8 
5^7 
6^6 

i2,3^Dt 

®?lcfnii^“12=0(mod 12)”» SJjniji 0 M 0 WS=ff®a M: 11 . 

M 11 jil'JJl 1 ii#a 

a^ = 12—a(mod 12) 

HiltffifBI—I^H-^ AI #PJE A 

B, mia , tR ^ am 

[ 0 , 1 , 2 mmwrm % m -. 


I 

A B 
0^0 
1 —11 
2—10 


^ 1.3 

MS=fT#a 



wsir+ffifflcjsL 1.151?), 
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±s 


I T 
(t=l) 
ABC 
0 ^ 0 ^ 1 
1 ^ 11 ^ 0 
2 10 ^ 11 

CWl, A^lSlfcltTC&^O, A&tl2 8!iiM^ IL 

I T 

(t=0) 

ABC 
0 ^ 0 0 
1 ^ 11^11 
2 ^ 10 ^ 10 

^J8. «!lie^&:«fFf&5:«fe»Op.l5/6 

Schoenberg, “George Lieder" Op. 15/6 
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S A^jiasfeW^^^PT: 


I T 

(t=ll) 
A B 

3 9 ^ 8 

4 ^ 8 ^ 7 

7 — 5 4 

10-* 2 1 


A: [3, 4, 7, 10] 
B: rs, 7, 4, 1] 

mWi 11 11 11 11 


ifife 

B=T(A, t) B ^ A t ±.tfy^^ 

B=I(A) 

iTSMt'&#^|iZ,^^f6^^i&^®'f^B=T(I(A), 0), SjttA 

m B s b=t(i(A) , id ,^^^“b a ^ 

11 ±^fii&tis=ff”(^Ti^^“B^^ A VI t=ii 


&mnn^m“3”m!hi t w tit. mt.n,‘‘\T3’’mm^^m^^'VA t=3 
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±U 


0IJ9. 

Ives, The Unanswered Question 



A; [7,10,11, 2] B: [7, II, 1,2) C:[9,10,0,4] D: [9,0,1,4] 


^p1i« ^ 1906), til 

*/h-§-#til ;^:i^M^tll^^^“f6]®”4^ fn 

4*/h-§-^S|5 1^ 6tl, 11 ^-^>1'ir 1^ W ^ 

n. a mmm 

^T^inr-. 

D=T(A, 2) 

C=T(I(B), 11) 

a ' ^ 

mio. s!i^a^:«tsa"^ffls:m»op.i6/i 

Schoenbei^, Five Pieces for Orchestra Op. 16/1 



A: [1,4, 5, 8, 9] 


13 



•SSiSiSS 






B:[9,10,I,2,5] = T(1(A),6) 



C:[6,9,10,l,2]=T(l(B),n) 




D:[3,6,7,10,11]=T(C,9) 


46 



»B r IV Jf F- 




B =T(I(A), 6) 
C =T(I(B), 11) 
D =T(C, 9) 

ft 1.12 






T fi! MS in ^ ^ m M ® ^ ^ ^^ ffl ft lij ^ * 


© 5-22 ,>FlX±WiP-^. 

ifnJ.TBtt-^”C'ISl^(Perle) 1967, 228 M], 

[i$#®]aJ&«.5-22:[o, 1. 4, 7, 8] 
ftfj J;WfPTH#lin-^¥^ = AnT«»!l = 


jaHsi® 

-»I-1 (- 


-rt _ --” _ _ 

■ “ 1 

. 


Jf ^ 


-— 


m =f- — 


-^ 

7M 


J :;?d 

^^ 

— 


5 - 22 : 0 I 4 7 8 
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mWL 5 1)« 


^Jll. IJl^^S:«|S?^MM:tifc» »f#ii5:»fS:m^fvSii|iil^» 

Berg, "Altenberg Lieder” Op. 4/2 Stravinsky, Symphonies of Wind Instruments 


64 



[9, 0, 3, 5, 6] 


65 
















§■ 

■ 

■ 


■ 





BD 







[11,2,5,7, 8] 


ffiii i m n 

j)im mwnicmm 

[3, 5, 6, 9, 0] [5, 7, 8, 11, 2] 

[0, 2, 3, 6, 9] [0, 2, 3, 6, 9] 

1.3 tr tBfrm.li^^ 

o,kpT: 

[0, 2, 3, 6, 9] 112 

EM [0, 10, 9, 6, 3] 

±^Tif [0, 3, 6, 9, 10] 
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[ 9 , 10 , 0 , 3 , 6 ] 

[ 0 , 1 , 3 , 6 , 9 ] 

5 - 31 , 

1.6 vector) 

mi2. m^iS:«^ae3S»op.7 


Berg, Wozzeck Op. 7 
act 1 



C: [0,3,6, 7] D: [1,4, 7,8] E: [3,6,9,10] F: [1,2,5,8] 


16 








±s 


12 ftitfcS'fnS’S'JTW 

^*^4-18 C, D^SI#WI^^3^o 

1*1 ®(total interval-content) 

E.fpF)MSiilT*'^Bff^6iI^eo &M 

ab a —b S^^tIv^o 

H 1 0 - 1 = 1 i i 5 9 5-9 = 4. ^ 

iitl ifl ^ T 

^-^[0, 1, 2, .ii]o®aj«:,^^)itJ!ST 12 12 ^ 

S ^T3E o . V < /; 

#J.M.(interval classes). 

d = d' mod 12 

0 = 0 

1 =11 

2 = 10 
3 = 9 


© :firlg5«;4’ffllt*W®®WIS5c^^tb (“^e^"!|^lSTB 


1.14 U 

® -aiviM(!|!(ft)isS!i^FSXS8*|tT S.jItltfcS* 12 
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4 = 8 

5 = 7 

6 = 6 

pc ^ ic 
14 

121A 

10 11 2 5 

1_1 


5 

*6„ 

10 11 2 5 

I_I 

id 

I_I 

ic4 

I_I 

ic5 

I_I 

ic3 

I_I 

ic6 

I_I 

ic3 


e^ t ^ I^O S (in¬ 
terval vector)—^4* »i^'^T®S|5#1^J5S,o #lB id i±iS6&tl-^>|jC##jlfc 
#»ltJ ic2 m 
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±*i 


*'^6tll^Mffi^Cl02iii]„ 

r&I», BP id 

tn M , m ^ jk /Jd 

-)}^n 0 —4-18 ic2,Hitt:^ f^l:4’l^ie 

W ic 2 o„ 

ifidt^Do 


i 


:eS 


15 


1.7 

s^ff^ fl fn , fa 

W®ip|c. ^1 ?^ 

-I^*^, * ic ,4S:*43^ilit'f«l^f'^^Sfll%*^o 

Ma.lfPK^-^o 

6-1 [543210] 

6- 32 [143250] 

7- 1 [654321] 

7-35 [254361] 

*T 7-35 




19 





(Busoni)((|gr./h#B^ffi»6^>i-if(“Lento occulto”)„ ^r./hT?|^Zlffi 

mi3. 

Busoni, Second Sonatina 


1 V_ ___i_1___V « -1 

1*1.^-» 


r 

* 


— 

—/ K 4^ 


_L 

_&_ 


_ 

1 ^ 1 ' ^. i _- 



_ 


J- 

^_ 


Ck* js rn sr^ 

« 

^ V 


*1. ^ 

>5 sr« 

• *t 

>5 

nS* 

—/ K * 


7 

«_ ^ 

1* _4f 

:z_fc?r 

r 

V. / 


7 - 35 : [ 7 , 8 , 10 , 0 , 1 , 3 , 5 ] 


^^M'a 6-1 fn 7-1 

116 6-32 

m 14. S:^»f«#±S&»No. 1 

Ives, Tone Roads No.l 



© ##Etfc#Wji©®'&£Hj^®iKF.SW:51‘#f (Babbitt 1965). 

@ in4ths). 
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±s 


6-1 m 7-1 ici,® 6-32 fn 7-35 jlllj'^^^ 

S:)c|iC»Wic5„ * 

0IJ15. 

Berg, Wozzeck Op. 7 

act 1 


136 


;i«- 1 

^ '%• /AB \ V 1 

r 1 - -^P - 

•l./tii >-*; 

I* r 

—y t li 11 - V — 

_j_ 

" vas/ ^ ^ - 


Wir ar- me Leut! 


4-19[101310]:g'^:g:;^|J:l: ic4 M 15 

S6tlfP^#PJi8-24,M icA8 ytMM'aZ— 


mi6. J^l^^lS«^*^)>Op.7 

Berg, Wozzeck Op. 7 

act 1 


717 



m 17. miasms*®sm))op. 10/3 

Webern, Five Pieces for Orchestra Op. 10/3 


Jp /yiy >, r t 

p-[- 

1 L - V 1 

rt»i 1 » ^ 



f 

rml X 1 1 z 



U ‘' 


V?\7V^/ ^ 

*_ J 




4-9: in, 0, 5,6| 

■ 

tt 

[20002: 

21 


21 






aS^14g^i&3aiiT*'^4’S<I ic6 WM^JctflSao 

f^M^o *^$±MW-#[^i]MWS##,^!Ciliiii]o 


^iji8. flii<e^«#g#ffi5;m»op.23/4 

Schoenberg, Five Piano Pieces Op. 23/4 

_ji 


$ 













[333321] 


E=^ 






^119. 9r#ii3;»fS«1»[^#mft-^> 

Stravinsky, Petrouchka 


jjjg^T - -«> «f = 

B3BSb 




-V - 

itm\ —- ^ — Mj — 

3 ' 



1^3 

-! 

[224223J 


© JE#^P^(Rufer)1959, p. 23, 


22 






19 




j^^^^(6-30)W[^i:lfi.^ ic6 W“: 



18 


1.8 

^ I^>] BT, 



1 

2 

3 

4 


0 

0+1 

0 + 1 + 2 ' 

0 + 1 + 2+3 


12 0 + 1 + 2 + 3+4 . +11 

^Ji0f^t®i6^fP,H*i=O, i=l, ., i=k-l,^n=^^^„ 


CD *fti> iUsgi2*«a|^1',iP+iy;S«;^-4J+gifiji. 


23 







119 


1, 

4,6^^-^, W, :5PT;;f^ o 


I 

II 
12 


I^ 

[0000 
[10 10 10 
[12 12 12 


0 0] 
10 10 
12 12 


5] 

6 ] 


e 




t?5W^(#)^:4'Z15 fp 4-Z29o 7 


>1> 


—0 Wl^o 

5 ic4 fiijft 


7 KWo ^ 


±W ic4 HE .it 5 6 jt 

33 m 6-35,OT1'*'g‘t|5Ji“:^^”Mt^o 

6^ 5 TC^fP 6 1. 11 

= m\^ . (id, 

ic3. icSltWilSlMmMp^tt^o 3 fiJS^ 9 




•iC(18)MS|S[ 5 ^ 


0'J 20. 


lifc. 

0 


im^^ 

1 

3 


~fr- : 

0 


2 

0(3^11'^) 


24 





9 36 

4 6 


8 28 


5 10 


7 21 


6 


16 20 
18 18 


2 4 

3 3 

6 0 ( 3 ^^^) 


12 16 

13 15 

16 12(3^^'^) 


4 6 

6 4(8 

10 0(1 



20 


p|-0^3iiftiiiga,ro*fc3 m 9 w^'a-jauKWM^o ms.sis :9 

fs ^ ili w, fa fn ip M w i!i» 

stK^3^*'a-« 


25 





1.9 


Infill 




PI 


1.3 

^ 3 &#o mt'a,m^'k^w^m^A- 2 ism 4-229, 

40 "Sin ft!i 1^ 1^.«[ 11111 1 ]. 

19 M®o 4 6 ^-xt^h,asw« 5 3 %mm 

6 ^ap#)®o 

^j 2 i,MS^ffim<(Hf/jNn'&»op. 11/1 


W«-^, iP [to ■« |S4 W^PI^«-g-. 

© • ?'Jj^(David lewin, 1960)®djW. 

® ^#MJi,iiJlf^#6-4"#-9!WW^'t’iStb3|£fl«;iK«&(lS# Forte 1964), 

## 1. 101?, 
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^^^#fe:6-Z10/6-Z39 ^ 4-Z15/4-Z29„ 

^»iei(PT: 


^J21. ^^0gl«=.'i’/J'qp»Op. 11/1 

Webern, Three Short Pieces Op. 11/1 


nzTi. y»-d 


b—^ 

D 

------ 

19 

n 

. ^ -1 








A 

1 

■ 

bT 

i_ 

1 

1 

-1 ■ 1 ■ 

y i* . — 


M*mtrm 


^mtma 






■r 

1 ■ f b W * 

JT 

Mm*w m 


-^7-t- 




■ VMI 




JHHi M 







-JT- 

■ 

■ 

m 

■ 

[ 

_^ 




m 



L 

-^---- 


1S2 n Tli^H T^K ^ 



T^^K.ja 

3 





■f' 

■ ^Uvl 


1 n ^ 

- 

_L 

l■^■i|l 

mt 


t 






D 


C 



A 6-Z10:[2, 4, 5, 6, 8, 9] 

B 4-Z29:[0, 1, 3, 7] 

C 6-Z10:[4, 5, 7, 8, 9, 11] 

D 2-1: [10, 11] 

E 4-Z15:[0, 2, 5, 6] 


6-ZlO Z 6-Z39 B D * 

“+(B, D)”^^j^“A-^B&tl^^(union)”o® 

122 
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9^22. Kmmmm 

Vartee, Integrates 



+ (A,B): [9,11,0,1,3,41 C: [1,3,4,5,6,9| 


^^6-ZlOo 22 6-ZlO 

^ 6-Z39, 


0IJ23. ^'fa,l«A^/J'Si»Op.9/4 

Webern, Six Bagatelles Op. 9/4 


m m 



28 





23 ^m\o 6-Z37 


0IJ24. E^ft3£«fflia»Op.l4 

Bartok, Suite Op. 14 



5-Z18 5-21 


9125. E^i=£3£«^iai»Op.l4 

Bartok, Suite Op. 14 



Mo #!i24iise^ft3S((#3#stt»op. 14 


29 





Wo 5-Z18 5-Z38,3i# 

, l^# W^TM^/M5rw-^^= 

,MSEdiT z W#,^, BP* 

iti&. 

1.10 

24 ^ ( subset) W o 

m26. J^^i|S«^^lll3£»Op.7 

Berg, Wozaseck Op. 7 


act 1 



4-19: [3, 4, 7, 11] 


^ 5-30o 15 t|j,^“Wir arme Leut” 


30 


igi n> 





26 »^5t“Wir arme Leut”^$lM^T »SM 

?^^5-30, 4-19 5-30 

6^tS«, 4-19 Ji 5-30 

4-19 Ji 5-30 5-30 4-19 6<|#*:(su- 

perset), ('ndu- 

sion relation)jXd’ A ^ ^S'(Z3(iH)B 

BCAo iP:&±®gE,iP^BCZASP^|fc A=)B, jg#^^“A B 

ifcHc in 
iPT: 

[ 0 ] 

[ 1 ] 

[ 2 ] 

[ 0 , 1 ] 

[ 0 , 2 ] 

[1,2] 125 

[0, 1, 2] 

[^] 

[0, iW^fPCi, 


3 ^ 1 


3^27uM^Mt 


1^3^*^*: 

1^0 I 
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2 ^ =512) 

>I'i'fn ^\^-$r-f ^(proper subset)» 

X Y ^xc Y 

X^3> ^K X^Y 

E^ K II, 

2 "- 2 o 

2 ”-(n+ 2 ). ^M,BPffi 

m 71® ik, fl ^ ^ if * i$ ^ M a IS: ±i M ffl M ±i , IP T ^ 

?Jr^o 


n 

3® 

4 

5 

6 

7 

8 

9 

10 


2"-(n+2) 

3 

10 

25 

56 

119 

246 

501 

1012 


® 2 ^a«p*—tmsc, 

69iS#, Wjc^fP-^^Sa . 

® msiafcii^ 12 w^-a-s^e-hJis^KSiiwc## i. e i?). swc 2 

. A T 2" atgftfc 2" - (n+2) 6<Jl§[lfc, iiilfc^?T 0 T. 


32 





m\o 

(m#0, m^l, m^n)? 

n! 

m! X(n-m)! 

TSIit n 6^^'^jSlf'^SfC m 0 . 

n,m '<&*®*&«I m 

T^o 



^ 10210 'tiiiM 

4 ^#||'^(ir>S!)iPK^ 29 'to 10 
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Webern, Five Movements for String Quartet Op. 5/4 



4-9; [11,0,5,6] 3-5: [11,0,5] 

[ 11 , 0 , 6 ] 
[11,5,6] 
1 0, 5, 6] 



-nS-S. 


m 28 . 




m 28 

4-19 m 5-30(^J 26)U1S 


© ja Redlich 1957. 
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±*i 


6-34„ 29 WH^*^,4-19. 

5-30,-^ 6-34,#1'|p;& 8-24 4 28 

8-24 6-34, 4-19,-^ 5-30 6^ 4 

4-19 M 5-30 &^ESIJ;6 


WI29. m^W^3jt^»Op.7 

Berg, Wozzeck Op. 7 


act 2 

1^ 


3 -1 


3 




r 



a 


1 


6-34; [8,10,0,2,4,51 



^4k®Mi tS ® fn o 


«y3o. 


hte 

ll-. _ 


h« 

6V Hut 


- n - 

—- 

_ J£ _lyQ_ 

——- |T 


— Ji^ — 


(5-32 ) 

B 

(3-11) 

D 

(3-11) 


© ie^(Perle)}t5a4"»®fi{|#^a^Ji“«4'#afl<I±®##WK”(Perle 

1967, p.208). *SM.JgS6ff^PS^-4"^^"«^*?E:>W3tfiSJEa4'ffiSW»f3SMilE^ 
(Scriabin)W“tt»»S”#^*5P)!ffi, 
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^ij 31. 



(3-11) (3-11) 


m32. 



(3-7) (3-5) 


« n so a m s i jn op. 

2/3)E1Sig^^6^)i!)l,^#±B, C.^q B±|^0t 

B-o-D^-Fttco# lEiie^isii* Eb), 

*±®#j!in±-t K ”®3^ # 1^ 0^ 

si fq 32 ^iJB 


1.11 

A-% A-^ B 

A-^B^KJ^IKintersection),^^J5KC= • (A, B), S 
29 #^'^q^7C^'®#^^^^-i‘M.(invariant pitcB^classes)®,^j^l5'^ 

© l$ia)|t(Null)1932, 

® )^©i2^«-g-wa^'t’^$tte9#SiitifejiiLEtfc#(Babbitt)i96o. n^mm 
^C(Lewin)1962 |PiE(Howe)1965. 
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±a 


(invariants) invariant pcs) „ 


^33. »fittii3:9rS«S^TvraS#ltt^'i'»(No.2) 

StiaviBsky, Tfaiee Pieces for String Quartet (No. 2) 



4-8: [4, 5, 9,10] [3, 4, 8, 9] 



A m 4-8 ■. 

B=T(A, 11) 

I'S] »r#M# ^ ^ 

TjiS'S&5»MJi 15)-®^ W y H jtk AllT 


37 





n. ^JitP,M^^IiSl3-l:[0, 1, 2], $Pl.6lJ0f^,Eb3^^A'^ 
30 ^^ilPTo 


Oi O 2 ic 
1 - 0=1 
2-1 = 1 
2-0 = 2 

1 2 ws,t®i^*^ji[ 2 ioooo]„ m 

Oi Oa ic t O 2 Oi 
1-0=1 ^ 1+0=1 
2-1 = 1 1 + 1 = 2 
2-0 = 2 2 + 0 = 2 

4' ic ill t .# tmozm 

^iP^HIiUT Oi Mo m;t,Oi t &5 

2(^m 1 2);iia^ t 2,m 

Rr ^ 1 2)0 

i!)= id 2 t=i 2 $. ic2 m 

^ 1 ffl t=2 1 ic3 0 MiJiii 

t=3 0 

0IJ34. 



t^5 10 3 8 1 6 
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±11 


* ^ 7 - 3 5, ii * if ffi B M, ii ^ 1^ fn M ii ^ 6<i W ^ ^ 

^-,*t=6 0tJi2^7F$W^,^Mic6 

ipjii, 

^,siitic6 ^f^tmiii'mmvA2tmnm t=6 

^l:o 

ic m t mi 

oi fq 02 s* t m 

,M^mnm t'mtuar; 

Oi 02 ic t' Oi O 2 

1- 0 = 1 -» 11+ 1 = 0 (mod 12) 

2- 1 = 1 ^ 11+ 2 = 1 
2-0 = 2 ^ 10+ 2 = 0 


M.t'^jjp Oi :®®lil 5 !l O2 ^.iE^ifffi O2 ^HISil Oi ^— 

#0 HjH: tiaitWT,^t=6 

fftjaij t'=6,SItkwei]*'^^ ic6 mmiH'mmvj. 2 

lEfliiitJftto 

#M 5 iL: ( 1 ) f (2) fe/h-ft ^'^14 5 (3)lit 

m. K IB JiLil „ 


® aji)>(Ett1#(Babbitt 1965)Ab#fli+6t,flfea?(*S!jHW®«ttflc^W + 
7-35 PS-|S]*iS#ttWiiJ 51 , 
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ms 




32 


m 35. 0m»op. s/i 

Bei^, Four Pieces for Clarinet and Piano Op. 5/1 



A: [0, 3, 4, 7, 8, 9] 


Op. 5/3 



B: [4,7, 8,11,0,1] 





4-19: [11,3, 6, 7| 


Bei^, Four Pieces for Clarinet and Piano Op. 5/3 





m 3\ sh = 
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^,B=T(A, 4)„ 6-Z44 6^|^#Ji[313431],JS|f 

4, 7, 8]„ M 

6^0 '^J35^^iij7 4-19 ^-^^tbSSlo 

4-19o n 36 1!!#tH3^#-7*'^.7-21, jin-giiiai 

4-19 7-21 

7-21 fpmvj 7 7-21 

^fife 4 3 7-21 tfaiSio 

«|J37. »f!|$ii5:»r»«#:ts» 


Stravinsky, The Rite of Spring 



=== 

i^.j3- r 


a 


»-5f^- 

-1^ 


—td 

-r * 

^ —* 

4 ^ ^ 


—-1^*- 


(7, 9, 11, 0, 2, 41 J 



ijiji ^ 




T 9W W 


[6,8,10,11, 1,31 


#!i 37 t=ii 

-(jE 1.7 1 ?); t 

jiM iio 

m 11 37 Mini 4 > 6 ^ 4 

3-7 * 6-32 

MBo 
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Schoenberg, “George Lieder” Op. 15/1 

m 



m5fe.+(A, B)fq+(C, 

#5lJ^, + (C, D)=T( + (A, B), 8),^ 

- 1 " 4 c 4 4* d 2 ?f 

34 A'^ ^ . 

«!I39. Sf#feS:»fS«#:t^» 

Stravinsky, The Rite of Spring 



42 



ji« 


®/h0^±T:i: 4> ^ ?S 

i^7—^»J39 4’.B=T(A, ll)Ji^MW« ^ 
'$7*C2,5, s 

Jit o 

01140. g6iet&«#g^ffl£mOp.23/2 

Schoenberg, Five Piano Pieces Op. 23/2 



® Sl!#'(iZ^^MPJlt.HjlfcaJi^{iiiJIW—#341#W14®. 
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«IH#^ l^ 3&^>i-»f ^*'^#± 

A. B. C(^ 18 /M^)^n D, E, F(^ 19 /M?), t 

itfe^'lJ^^^J 41 tfJ, 

m 41. ffl t40 



A, B.i3C;it=8i3t=4 ^-/M^T 

4>6^ D, E.-^ F^#;^ai^6<jTO,KJii£ja/M?4’6tl tM 4 S^M 

^ i8/M!r4’H^^a^j5K^&5§x^;tfii|fn^ i9 

t41 2 m 

I 36 6 li^'ftfi$!|^^^^*6-2,M 6 jt^{tl(!iJ®f!l#:f 6-30„ ^ 

® ##S2^ 1968,1^49—50 K. 
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h 6o 

7-21 

jay^ 6-30 ^ 6-2 ##,6-30 # 6-2 IP^^i 7-21 0 

Itfc, S^ * ffl 7(9-3), m ffl 1^ # * 1^ 

-14 , 

sa*, #0ii^^xy-^{4T (fPMiB w) 

SPJiiji,)?y-7»ISc n t n 

mm 4 t 

o lE 4-9 m 4-25 , # t=6 

4-28 liH7S^i#¥±tP?=4S 

MM,# 

6-7 fq 6-30 ^ t=6 M^#ma,0M#^|il5Kl^^ 6 
*#. 6-20,# t=4 fq t=8 

^ikmWi^^ 12 /m+l ,jltl^6^ m t tS„ 


m*2. SIB[n&1j*#fe#6^SjKn-1^^7 



8-1 7-1 6-1 5-1 4-1 3-1 

8-23 7-35 6-32 5-35 4-23 3-9 

8-19 7-21 6-20 
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8-24 

8 - 21 - 


7-33 

7-31 
7-7 ■ 
7-15 

7-31 

7-19 


6-35 

6-27 5-31 4-28 

6-7 

6-30 


5-7 

4-9 


5-21 

4-19 

3-12 

5 - 28 -^^^^^ 

4-25 

3-12 

y 

4-24 


5 - 33 -^ 

4-21 

3-6 


8-24 ^ 8-21 7-31 

(# 31 ) 6^0 Mia,8-1 

7 - 1 , u 8-1 s-l 

1^—(set-complex), 

m 2 s yt^m 

6 8-28 Sitt . asaii ^:^;!!*'^- 


1.12 


Str't’W^S'F 








4’iii aj = 

^43. jii!i^e^s«^ s/ha»op. 21 

Schoenbei^, Pierrot Lunaire Op. 21 



A: [0,1, 3, 6,9] 
B: |6. 9, 0, 2,3| 


1 2, j^is;¥®±-ffTt* 

±. B Ji A 6^S=ffTOa = 3: 

A: [0, 1, 3, 6, 9] 

Bi [3, 2, 0, 9, 6] = T(I(A), 3) 


^J44. 

Ruggles, Angels 


- 

\ 1 lL _L_ 

1 . -1 

V 1+ 

T r 

H ^ 

j 1 

~jr:r*rw 

fi^ 7 b u gg 

a_ _L 



TTirnTpr 

-■-p =»- 

- 

iJ *tt -•; 

A 

B 

lil_ 1*^ 

1 

C 

iM 

1- 

_^v» a 1 r - 

■ 1 TTF 

w r 

- 

Y ^ ^ T 

y IB 1- 

—- ^ 


A: 110,11, 2,3, 6) 
B: 110,11,2,3,6] 
C: [3, 6, 7,10, 11] 
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#!144 (B)±0 

3 ] 5-21 = 0, 

39 mmi5-21(0. 


B: [10, 11, 2, 3, 6] 

C: [11, 10, 7, 6, 3] = T(1(B), 9) 

4-Z29, 4-Z29 

[mill], fmup! 

^'14. 

TffiM^65Ji-^*'^S:[0, l, 2, 3] 


S T(I(S),0) T(I(S), 1) 

0-* 0 ^ 1 

1 ^ 11 ^ 0 

2^ 10 11 
3^ 9 ^ 10 


M=!^ S a gifelifSIJ a' ±,^M#B!^|]- 

X±, Hiti:,?^fnA±^J]/3^11i 

^^PT: 

a —»■ a' —»■ X 

s*s^7^^iA*'^[o, 1,2, - , ,fm 
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-hs 


^ t = X + a: 

(1) Ulii-T a + a' = 0 Vi 12 

(2) a' + t= X 

(3) a + a' + t= x+a 

a+a' = 0 , mmimnni 

(4) t = x+ a 

tcks), 

M s W— 

^fiSiJ a+x= tii-*^,:(!P±ffi;;f^^,|i^fll'gpIJErs]j@*if 

a+x= a^# x^^'dtKJl^Mo S>^ 140 

t=a+x, s®*X^WfP,ig^Bl|t^ 

“S6^^”: 

So + So t So + Si , So + S 2 »•*• ? Si + Si ,••• , Sn— 1 + Sn—1 
n * S© S eiJ^P6^;a-^|l|^J„ 

a, t S 

X^+^^S:[0, 1, 2, 

® X4^-+n+7£^W*'^5fea.n> 1 , 


49 





0 + 1 = 1 
0 + 2 = 2 
0 + 3 = 3 
1 + 1 = 2 
1+2 = 3 

S I(S) T(I(S),3) 
0-* 0 — 3 

1 — 11 — 2 
2 — 10 — 1 
3—9 — 0 




0 ^ 3 ^ 0 fp 1 znm^ 

S:[o. 1,2, 

»6^+M^o s^+(5]ff-<^fn|5:^ s&^fqf[+tbSEe^«S^o 

immm. 

WRtbSft-iJCo Hjtfc,^ t=2 0t,*'g-4-4 

^^,BP0, 1, 2H+W^^$o 


50 



n> S 




t = 1 2t=2# 

o mn,mm^^Wim'^ 5-5 ^ t = 2 41-^ 

—ifcb 

o 

^ 45 . »T4#li5t9fS«#:t^» 

Stravinsky, The Rite of luring 


SAB C D E 



sjumm^s, 
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ifeWNMo 

= m^7-31 Wl&ia:j^[336333],fi 

i&,^itl?^t^^/MJMRiiil 8-28 ^ 7 ^*^*(7-31) 8 

^^^^(8-28)#46^o S4’-^?!fe-^ 6 7tMM^W.mMMUW^\iJ^ 

W^^'^7-31 *||-/M5r?fi&^(C)jM0,M 

7 - 28 ). ^cmBMmmM: 

^tJb C = T(KB), 8) 4 <}£T?S 


t{t) 6-27„ :ti5,E = 

T(l(D), 9),'05^^S^J##*A7F'^14= 


® ■^xEmmtamwtiL^mmni&^^m^^w,^. mm • wi^^cAnhur ser- 

jaB4&^ 1964, 

© 4-28, 8-28 1.15 IJilTfe). 

* w#s]agiS<KWNM. 

-g-E^^7-31,HPE = T(I(D), 9), 8-28:[l, 2, 4, 5, 7, 8, 10, 11], 

iiiEffs,ap E = T{s, 1). 
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^J46. 

Schoenbei^, Three piano Keces Op. 11/2 


7-Z38: 12, 3, 4,6, 7, 9,10] 



A: 19,10,11,1, 2, 4, 5] D 


(7-Z38 ) 



4-Z29: [2, 3, S, 9] 


1. 


J 


B: |0,1,2,3,5,8,91 
(7-ZI8) 


m 46 

B„ gl^.D A fn Bo Z , H 

b 46 C2». 
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4-Z29,it AttidiiiWjfc.Mfi.lfcCijCiO, 2, 4, C 2 

43 in#J4'0f5^o 

4-16 AB i A 

11, 4, 5]{fl®ilo ^ B4’ji7*'^*±^lfP?fi& 
9, 1, 3]„ 

D #0 iE^i£Tffi-mt^±WSMih 

7-Z38,$n^J 46 A 

[9,10,2,4],j^^Efq A6^±^|f|5;|=g|^, MS.,:^[n±M^^,3iiE^Ji 

T W, aitt, ^ WISH:® JSi 

44 j^*i2„ 

6-30,12#^|^e^?^^,6 ^f*g]i$!6<J^fe,6 ##gSS! 

Sic 3 ^ 44 ^ 15 
5 # 10 7 ®,MM 6 20 >h, «M a(P&^ 12 ^ 


© *E»r(Hows)6«If&i*(1965). 

® w-#^®WflJ5eiiii!haM'f#a.jii'5feEtj?(i:ic(i96o)tiaj,a^®Tz^^ 
5-ZI2 i? 5-Z36 ;t.|BI,5-Z12,3 t = 6 B4A^^?6$,Ki*=i 12 7^a*-g-,M 5- 
Z36, t {t, ipffii*=4 24 4"^ H . 
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5P±0fiji) = 

1.111?4’|!cfn®ititil—'tStS: n-1 

a ia^1> # SSic'lf <}£ |?!1 

n- 1 n- 1 

m\ 42 3p#w®^» 

If a«^^^i]a^sij7fRi#es, (Sill -1 

{Z13 7-a!l!c8^'^,2^a|Sr4(4-Z15 4-Z29),®] 10 6 ^ 

^ 6-27 ^ 6-30 ^h,^7WSI!C - 1 


^M7. 



7-7 


7-31 


7-Z17 

7-22 

7-Z37 

6-7 

6-Z6 

6-Z38 

6-Z13 

6-Z23 

6-Z49 

6-Z50 


55 





6-14 

5-Z17 


5-Z37 

6-Z19 

5-Z17 


5-22 

6-21 

5-8 


5-33 

6-22 

5-15 


5-33 

6-33 

5-34 


5-35 

6-34 

5-33 


5-34 



n- 1 7C*6^7f^Wft ,K:^T3^J'lf ia^^h!0f>tJ®m^ 1 

23 24 4 8 15. 33. 


145 lg35K]5 7n*l3 7x**'^,lUS.l^ilft'^6-32„ 


1.13 








0'J48. 5:^Sf«5i^iHi^Wi°iis» 


Ives, The Unanswered Question 



5-10: [10,0,1,3,4} 



B 

S-Z12: |I0,11, 1, 3, 41 


•Tft.BP 4-13:[10, 1, 3, 4]®„ 

T. n6^*-^Si, S2 n-imss mx 

Rp,ilJT: 


Rp(Si, S2)S1.{X3* (SsCSi, S 3 CS 2 ) 


.^■.Z,Si ^ Sz n- 1 

Rp o 

5-Z12 18 ^ 5 S 38 ^ 5 Rp 

5-10 PJfq 22 -t 5 Rp 0jH:,Rp 

^ 1 ' 4 n I' 

4 Rp * KW 4-28 . 3^W 4 I'ji, 




I 46 
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7K5PT®: 


Rp 

^:^{t 

4-Z15(24) 


4 

4-Z29(24) 

4-28(4) 

5 

5-Z36(28) 

5-Z33(9) 

6 

6-Zll(31) 

6-Z35(3) 


6-Z40(31) 



5-Z36 18 

^ z Rp o 5-Z36 ^0 

5-Z12 ;t.f0]^'tJE&^M^±W^:^^E 1.121J4»B^5fH tB 0 

]EM^^^iiimw,^mmm Rp 

7» MM, 

M JtPJ W ffi fKtt. fH ffi S fill 0 

48 M^mm^ 5-10 m 

5-Z12fitlM#®^0jejfe#iil3^M7^'^6lJ id, ic2, ic4,fqic6^^ 

H i I 

5-10 [223111] 

5-Z12[222121] 

fP—7'6^#go 

:!;.40481'14(tnaxiniaUy similar) , 

,ScfnJEit nilif Ri 

^ R2 o Xt7^ Ri WMI'MI: Vi V2 ^tsm, Vi V2 

ffil^6^l5c^,^S.ra7Ml:i£J'^X4J!ai,it±MjS#WSI5#= -giiJM.Tffi 
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±M 


4-2 [2 2 1 1 0 0 ] 

X 

4-3 [2 1 2 10 0 ] 

iftjJc«,Ri ^aii±i-#fckR2 m 48R2 

M^:^Ri # 5-9 5-24 s<;i^ 

ic5 


^ 49. ^A'ir^C^. 6/1 

Webern, Six Pieces for Orchestra Op. 6/1 

5-9 I2312UI 


15 



m 




f i *r^f ..I/- 



¥ 


i 


f 


5-24 [1312211 




&l 50. i!ifeiS«$i5:t¥»Op. 18 


Schoenberg, Die glUckliche Hand Op. 18 
scene 1 



-J 3 4-2:13,4,5,7] [221100] 


scene 3 


89 

>>•4 . - L ^ tl > 


^-fr~ 


4, 


— EB 


i 

b 



4-13: (8, 11, 1, 2] [112011] 
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similar),, 


mej 

Rp ^nM-kWM 

Ro ^mMA^m:iB 

Ri ^umk-xm^x ^. 

r2 

^M.^Rp m^mm 

149 rnm^immwsm^^o 

»4*'^P^Rp^^o 
^Ji!P,X^7 4-2, Pj^ii lii 2 &<I— 

Bt#Ai^^ijaTTle= 3^# ^-gg^jaS!] 4-2 4-l, 4-3. 4-4 Rp ^ 

51 ^3iW^I^±o 

(Ri , Rp)o Wn.l^ 3 tf.H 2 4-2 4-3 Zl# 

Ri m Rp Sl«:,3i1'^l^^®ltil-#)(=t£3il(Rp)^l^ 

^ 246 Rp 22 X^I^Pf 

Rp m Ri Rp ^ Ri ^ R2 

52 tf. 
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±m 


msi. 


1 

2 2 

3 X 3 

4 4 

5 X 5 

6 6 

7 7 

8 X 8 

9 9 
















10 




10 















11 



X 

11 















12 




12 















13 




X 13 















14 



X 

1—( 

X 















15 




15 















16 



X 

X X 16 















17 



X 

17 

1 














18 




XX 18 

2 X 

2 













19 




19 

3 X 

X 

3 












20 



X 

X 20 

4 X 

X 

X 

4 











21 




21 

5 X 

X 


X 

5 










22 

X 


22 

6 X 

X 


X 

X 

6 









23 





7 

X 

X 

X 

X 


7 








24 




X 

8 



X 

X 

X 

X 

8 







25 





9 




X 

X 


X 

9 






26 




X 

10 X 

X 

X 

X 






10 




27 



X 

XX X 

11 X 

X 

X 

X 


X 

X 


X 


11 



28 





12 X 

X 

X 

X 

X 


X 



X 

X 

12 


29 





13 X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

13 






14 >« 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

14 





15 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


15 





16 



X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 16 




17 

X 

X 

X 



X 





X 


X 

X 

17 



18 

X 

X 

X 

X 

X 

X 

X 

X 



X 

X 

X 

X X 

X 

18 


19 

X 

X 

X 

X 


X 

X 



X 

X 


X 

X X 

X 

X 

19 


20 



X 

X 


X 

X 



X 



X 

X 

X 

X 

X 20 


21 

X 



X 






X 

X 



X X 



21 


22 

X 


X 


X 




X 

X 


X 

X 

X X 

X 

X 

X X X 22 


23 



X 


X 




X 

X 


X 

X 

X X 



X 23 


24 

X 



X 






X 

X 



X X 



X XX 24 

25 




X 







X 



X X 



X X 

25 

26 



X 






X 

X 


X 

X 

X 

X 

X 

XX XX 

26 

27 



X 

X 





X 

X 

X 

X 

X 

X X 

X 

X 

XX XX XX 

X X 27 

28 











X 

X 




X 


X 28 

29 X 

X 

X 


X 

X 


X 

X 

X 

X 

X 

X 

X 

X X 

X 

X 

X X X X X 

XXX 


23 

24 

25 

26 

27 

28 


TJi, » N fft * ^-f ^ ifl^5.;fet ;t 4a '1-i 

^^'t-,5-10ig5-Z12,*Ri -^R2 
m 49 't’WM^^'^.5-24 ^ 5-9,^ Ri ^ Rp„ ^M,Rp 

#ji#e^Rp 
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4^4-5?*(weakly represented) „ ^ 

.Bf 7jCSstrongly repre- 

sented) o 


^1 52. SIS 4 • (Rp, + (Ri, R2 ) 


1 

2x2 
3x3 
4 X X 4 


5 

X 5 





6 

X 

6 




7 

X 


7 



8 

X 

X 


8 


9 


X 


X 

9 

10 





10 

11 

X X 




X 11 

12 

X 




12 

13 





X X 13 

14 

X 




X 14 

15 

X X 




XXX 15 

16 

X 

X 


X 

X X X 16 

17 



X 


17 

18 





XX X X 18 

19 



X 


X X 19 

20 



X 


X X X 20 

21 





21 

22 

X 




X X 22 

23 





X 23 

24 





X 24 

25 





X X 25 

26 





X X 26 

27 

X 




X X X X X X 27 

28 





4 

4 

29 

X 




X 

X 

X 

X 

X 

X 

X 


Ro^^.„ -EfnMRp^^o 

a^#ij74’WRp)iii 

mm®o 


® W, 6tl BU 1^ ^«. 3-2. 





0!|53. • (Ro, «p) 


2 

3 

4 

5 X 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 
29 


3 

4 

5 

6 


X 


7 


8 


X 


X 


10 

11 


X 


X 


X 


12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

X 22 

X 23 

24 

X 25 

26 

X 27 

28 

X 29 


Ro Rp 53 

4-5, 4-7, 4-9, 4-12, 4-Z15, 4-25 

^ 4-Z29 

• (Ro, iso 

'^^‘‘ • ( + (Ri, R2),-Rp)”o '^j54fi!#tb7S^aj|!f5^'^6^3^ 

6-16 ^ 6-9 Me Ri Rp ,^^m'0m‘‘^m”n 
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o 


ms 4 . ( + (ri, r2),-Rp) 


1 


2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 



X 


X 


X 


X 


X 


X X 


X 


9 

10 

11 

X 12 

X 13 

X X 14 
X 15 

X 16 

17 

X 18 

X 19 

X 20 

21 

22 

23 

24 

25 

26 

27 

X 28 

29 

X 30 

31 

X 32 

33 

>« 34 

35 

36 

XX 37 

X X 


Berg, Wozzeck Op. 7 
act 1 


204 



5-Z17 5-19 5-15 

[212320] [212122] 
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±m 


^J56. 

Webern, Five Pieces for Orchestra Op. 10/4 



6-9 


t .0f^ 6^® Xi^(domain), ^ 

range)„ 

5^5:6^,il>g.<^”(reflexive)^^<, R 

(a, a)4'SW a il >6.6t”(irreflexive)„ $P|P: 

a b,^M0^R(a, 

SR(b, a)-tfeJ^J^5l6<l,3i#^^'®J^“xt#6^”(symmetric)„ ft^,itP 
^)?d-Ta, b, c^ij£,mb^c^M6^^K^,)fi&{BIP^R(a, b)tP^ 
R(a> c)-|fi,j^J5^;5l^Kj,3i^f'^^'®)^“#jlt^”(transitive)o 

a,-^ b a, b, 

non-transitive). 
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i S6<I(Rp)M»5feH^liy;i4^ o 

il nTC^Ctransitiven-tuple),:^# 
l^-l'^J^hM^h.'ff Ji7nia6<j^ 0 M 57 

Ro ^jtTcSo 

^JJa,aiS:6 6^Ri 

54 6-Z23 6-30 « 

0!| 57. ftiUjcffl 

aisc 4 

Ri 

* 4-4, 4-11, 4-14 
4-7, 4-17, 4-20 
*4-12, 4-13, 4-18, 4-27 



Ro 

5-2, 5-20, 5-33 
5-2, 5-30, 5-33 
5-2, 5-32, 5-33 


© it&(tuple)J&—4^ai:. ■Mira.— 


66 



5-6, 5-23, 5-33 
5-13, 5-23, 5-33 
5-16, 5-23, 5-33 

Ri 

5-4, 5-26, 5-29 
5-5, 5-25, 5-30 
5-6, 5-24, 5-32 
5-9, 5-16, 5-20 
5-10, 5-13, 5-14 
5-Z12, 5-Z18, 5-19 
5-Z12, 5-19, 5-Z38 

* 5-13, 5-26, 5-30 
5-Z18, 5-19, 5-Z36 

* 5-19, 5-Z36, 5-Z38 

R2 

» 5-2, 5-3, 5-4 
*5-11, 5-Z17, 5-Z18 
5-11, 5-Z18, 5-Z37 

5- 11, 5-21, 5-Z37 
*5-11, 5-Z37, 5-Z38 

* 5-23, 5-27, 5-29 

mm 6 

Ri 

6- ZlO, 6-Zll, 6-Z24 
6-Zll, 6-Z24, 6-Z39 
6-Zll, 6-Z39, 6-Z46 

* 6-15, 6-16, 6-31 





*6-21, 6-22, 6-34 
6-Z13, 6-Z23, 6-Z28, 6-Z29, 6-30 
6-Z13, 6-Z28, 6-Z29, 6-30, 6-Z45 
6-Z13, 6-Z29, 6-30, 6-Z45, 6-Z49 
6-Z13, 6-30, 6-Z45, 6-Z49, 6-Z50 
6-Z23, 6-Z28, 6-Z29, 6-30, 6-Z42 
6-Z23, 6-Z29, 6-30, 6-Z42, 6-Z49 
6-Z23, 6-30, 6-Z42, 6-Z49, 6-Z50 
* 6-Z28, 6-Z29, 6-30, 6-Z42, 6-Z45 
6-Z28, 6-30, 6-Z42, 6-Z45, 6-Z50 
6-Z29, 6-30, 6-Z42, 6-Z45, 6-Z49 
6-30, 6-Z42, 6-Z45, 6-Z49, 6-Z50 


R2 

* 6-8, 6-9, 6-Zll 
6-8, 6-Zll, 6-Z12 

* 6-14, 6-15, 6-Z19 

* 6-14, 6-16, 6-Z19 

* 6-14, 6-Z19, 6-31 

* 6-14, 6-31, 6-Z44 

^J58. 

Scriabin, Sixth Piano Sonata 








lU 


i^jcr 




ItJT 


lU 




























L. 


F 



A 4-9:11,2,7,8| 

B 6-Z50: |7,8,11, 

I, 2,41 

C 6-Z50: |I, 2, 5, 7, 

8,101 

D 6-30: (2,4, 5, 8, 
10,111 

E S-32:|7,8,11,1,4] 
F 4-Z15: |7,8,11, Ij 
G 6-Z49: |4,5, 7,8, 

II, Ij 


m 58 ri Rp 

^itRpK* 6-Z49fq6-Z5o6^ti^{113i;t|0l^^3S^iao *1^^ 

5-32„ 

57 

4-18 ^ 4-27 

^ Ri Rp Rp 

fn^a^Ri # 4-18 fp 4-27 6^1^MiJPWtkig? 

id fp ic2 Zm^MMo 4-18 W^l!^tfllE,'efP 4-27 

W^-d^m\-A-21 ES'J^ 4-18 6^# 

157 
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Stravinsky, The Rite of Spring 

; 

I - 




|i}tF 

CTV4y V — 

L« 1 

-lJU- 

4 1 - 

M >j 


8 

-4—- 


4-27 4-18 4-27 4-18 4-27 4-27 4-18 


®|J60. ^j6,S«^ftH#»Op.l2/4 

Webern, Four Songs Op. 12/4 


5-Z18 





• ( Ri, Rp ) 

4-5,4-21 4-5,4-16 

4-16,4-21 


• ( R2, Rp ) 
5-8, 5-Z18 
5-3, 5-4 









































^ 60 iEWM 

#ii:jc»f*^J(59) , 4-16 

4-5,5-Z18(A^^-^^)g|I^:Jt##'4^W 5-8, 5-3 

(^ 4-^5 

it.a)(tflcfnSl!f5)‘lff6<l^^E)£^T= 5 

t= 2, 158 

itfc^h.Rp ^mmM,miit,^m^ 

^>161. A»Op. 64 

Scriabin, Seventh Piano Sonata Op. 64 


(a) 


rri 



6-Z49 5-16 

[4,6,9,10,0,11 

11,2,5,6, 8,91 



6-Z13 6-Z24 6-34 

[9, 10, 0, 1, 3, 41 [9, 10, 0, 1,3, 51 [3, 4, 6, 8, 10, 0) 
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ftl^-gt^{t^W3^M^A#fP%,6-Z19 H 6-Z49,* Rp Ro 

S,6-Z13 1^ 6-Z49 ;B: Rp Ri 

^J62 6^®)S4> = 

0|J 62. ■gij 61 a ^ 



Rp ^^f|5^3SM„ 6-Z13 ig 6-Z49 
*5-16:[9, 10, 0, 1, 4];6-Z13i3 6-Z24;tl'al61l*I^?®i%5-10:[9, 
10 , 0 , 1 , 3 ]o 

5-16 4 I'H'^lUlEo 

^J63. s:^aif«m-KxT;Rg*ii» 

Ives, Second String Quartet 


01 *- ^ - 1 '- 




[^ —j 

— 



P*ii 


-r: 

r«— 

J 

it^ 

5 -— 

~1 


- 

1 

r 

- 

— ~~^ 


z 

_fij 

t-® 

— 

cs 

-M 

- 


7-31 

[3363331 

7-8 

[454422} 


(7-31 ) 


#J63 
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Ro Rp ^^.SP 7-31,3ii^*^*^±fl<l1trjs^^'t’IEiif 
7-8 6^frffifiii5ffi—^ir Rp 

1.14 m ^ ^ ^ 

^1k®0 Jtfc, S:;^6^t 

M^Mi-fe± 0f ^P lil Sctfei^^^S M 

ffi?l ih H # o 

mM. 9f!i#as:9fS«E^xii#^wm»(No.i) 

Stravinsky, Two Poems by K.Balmont ( No. 1 ) 

[TTI 

A;9 0 5 II 
B:9 0 11 5 

A B 

^J4>Ptl B;i A ,B t6<JM^M(pc9 pcO)'^it* A 

tM*e^fia±,M^M^tm(pc5 ^ pcii)6^fiiSjii!]Mm#jo 

® i.2U4’ffieife&.4Sfimi!]*0*'§-ft4Sfnwit®RSiji7S*maiw?^:jf 
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1-1 B!)iM.ifnB.S#1fa^eaMJiB^Mfitio 

A «t = 0 . 


0IJ65. ^fail«:*:Sli?#ii|® 1914» 

WebeiHt Cello Sonata 1914 



C: 3 5 6 2 D: 11 10 8 7 


m 65 . b ^ a i.:i t = 9 w-# 

X B m t = 3 ,D ^CVM = 5 

fn®^#S!i* c 6 A m^fjf 

kji t = 0 

5 2 6 3 ,1^#,lit t=92113 0, 

2113 0 
0113 2 
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,>i^ B1^ A \^x ® fn-# m 


^ij 66. ^<eft A t »Op. 6/3 

Webern, Six Pieces for Orchestra, Op. 6/3 



0IJ67. ^imm^mmmm.mm.s/5 

Webern, Five Movements for String Quartet, Op. 5/S 



S Op. 6/3 M Hi 61l ^?!l ? t. 1): if 6^ ^ ^ * fife 0 * W 5lt EE 

Id-■^$PWEInfi##o 


m 68. jillife^&«?Ffa:tiJ:»Op. 15/2 

Schoenberg, “George Lieder" Op. 15/2 



0 


I- 3 — ---1 I-J 






12 - 2-11 


m 68 

MmM,, lez 
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1.11 ^ 1.12 

interval succession), EP;tg 

^4^'t‘^l^iC(basic interval pattern) ,f^^;J^“bip”o 


0IJ69. Sl!ia^S«tK^f^®Et»Op.l6/2 



Schoenberg, Five Pieces for Orchestra Op. 16/2 


lill ._A 


Ttr?—n 

4 -1 

:_1_ 


^^ 

1 — 

ffW ^ L ' 



rn 

1 

1 r 

v?l> ^ _ 

!•_ ^ g: 

_L_ 

Im _ 

_t_w ^ 

■ 1 * —_1_^_*ij 

^ *r— — 

n 

B 

1 

A ----- 

; - 4 -• 

^f- 

1 

C 

1 


*):a - 

1 

-?s—r^— 



_z_K ---:_:_ 





1 " l''^ 

1 1 * 

— >-1 

-L^ 

i> 1 

L- ■ = 


^j 69 mmm hp 5-4 a, 

B c,ai®ii*i^-4"/i-8ffto rmn ai 



A: 8 

4 

3 

2 

5 

[ 4 - 1 - 1 - 3 ] 

bip 

1134 


B:10 

1 

9 

8 

7 

[ 3 - 4 - 1 - 1 ] 

1134 

163 

C: 0 

3 

11 

10 

9 

[ 3 - 4 - 1 - 1 ] 

1134 


iAE:Ji± w=fs§a fi! nr jtife ai 
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^j7o. 

Webem, Four Songs Op. 12/4 



A: 2 6 11 5 1 I4-5-6-4I 4456 



B: 9 8 4 11 5 |l-4-5-6| 1456 



C: 3 6 5 9 10 |3-l-4-ll 1134 

wp, 70 5-ZI8 

>IP^W4, Sfqe. 4-5-6 ^1^0 

fU l-^4^|^„ 

«ii7i. ^^0,S<(ifcfl:^-i‘»Op.i4/i 

Webem. Six Songs Op. 14/1 



A: 0 11 6 5 8 9 11-5-1-3-1] 11135 


[T^ Voice 



B: 7 4 8 5 11 10 13-4-3-6-1] 13346 
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m 71 6-Z13 

bip 4'K^-I' 

3 7tm\ 9 

bip e?i$i$^3iss!is@i5^^*iS=fTTfiiiri^p^'j, 

S-Sff B A 

71 ^Bxm 6-Z13 

A: 0 11 6 5 8 9 

T=ll: 11 10 5 4 7 8 

B; 7 4 8 5 11 10 

n^^irma A b 

StiLt^p Btfj11 10 6^l«ffio 

't’M 11 5 P^iifffi.fM* B tfM5 11 Wauffio 

® etb#i96o. 
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±a 


70 te^ A B,gfc 

bipMw AB,M c^n A m}i^%^'^n. &m'^m-Yn 

SSi^S^ISca: 

A B 4 

B C 5 

AC 5 


ila^^ M S^: "bS ifci^ ® 


E 


m72. m^^«3ts3£»op.7 


Berg, Wozzeck Op. 7 
act 2 



Marie: Bin ich ein schlecht Mensch? 


4-19 (Wir arnte Lent ) 


yb^ — 

-T'V 1 

- 

*f 


\ 

\ - E - 

■ %V 4 / » - 



7 ’,J 

m. ... 

[-m^ - m - ^ - 


Marie: 


Ich bin dock 


ein schlecht Mensch. 


^ 72 5-26 

4-19. bip,Mfi,$l^± 
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m Rp A-^ bip, 

5Si^ ? 

bip ,{1* S 0Uji 


bip? hp? 

4 bip|i(a:&^?|^4’Ji^«iiS!j#mil'^*»S#-^±S 

bip i^, ip<^, 

bip bip wm;»:fca:^#iiil 12« 

7,S^bipJ]^;^|fc3|5i#®l^S„ EMiP^^^jS#o 'e?!liP,bipi23 
ji4-zi5 4-Z29 

4-Z29 wxsiWi^Bjer: 


id ic2 ic3 ic4 ic5 ic6 

01 13 03 37 07 17 

id bipl23,^flmRt^ffi)R# 1 0 

(^0 1), ^#S!)ic2,|^fn®iei'^M)RWl 3(^3 Do 

0 DS 

^ 1=! 

3^ 

w^t6#sy ic3,m:i3m-mr^ ic3 6ii^w,OTeii 

0 3#^tlDfeo ailtbipl23®7F^tgfflli^fS^^'J*^3t&^^.ffiB.4fc 
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XtTSfC 4 


0 

1 

4 


1 

4 

6 





0 1 

1 4 

0 4 

4 6 

0 6 

1 6 


a b c d e f 

01 46 14 06 04 16 

ic 1 2 3 6 4 5 


W)KW^P^^T 6^-Xt )KM5K , I^SPMX^ 4> 

Xij- a. b C 

I'gff4! /2 = 12^(^tg^N6^)bipo 

MM'^fna^PiDR^X^^iJ^iPT: 


a + b + c 

c H“ d“h a 

eH“ f "h a 

a+b+d 

cH" cH“ b 

e+ f + b 

a+ bd- e 

cH" d~t" e 

e + f + c 

a + b+f 

cH“ d~h f 

e+ f + d 
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a-Z2i9#'^ja^^#o «Js;rW^{lfe6^'lf<a4>.*^f-Sm^6^IScl: 

mBrm^ 0 

4-5 


a b c d e f 

01 26 02 16 12 06 

ic 1 4 2 5 1 6 

68 bip,|^a-fb+fli{^h,Mj^^ 

fP e-|-f-|-b{f 1^6^ bip,^S|^ c-|-d-|-a c-hd-f-effi 

I^Wbipo *M4'^!l^4’t|5JiS^^a-efi^i^jliito 

58 W-# BJ fi , bip 6^|S[M 

4 ^^.jasj 4-28 bip, 

P^o ;^^|!c6^*!l!c 4 4-28 

10 ^ bip &} 
10 ^ bip P<jji*|l-^4> 
lo ^ bip 

Ri ^ Rp mMo 
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^ 73 . 

4 

3:4-28 
4:4-24 

6:4-1, 4-6, 4-9, 4-19, 4-21, 4-23, 4-25 
8:4-2, 4-3, 4-7, 4-8, 4-10, 4-17, 4-20, 4-22, 4-26 
10:4-4, 4-5, 4-11, 4-12, 4-13, 4-14, 4-16, 4-18, 4-27 
12:4-Z15, 4-Z29 

mm 5 

11:5-33 
18:5-1, 5-35 

22:5-8, 5-Z17, 5-21, 5-22, 5-34, 5-Z37 
26:5-15 

27:5-13, 5-26, 5-30 

28:5-2, 5-Z12, 5-23, 5-31 

29:5-7 

31:5-11 

32:5-Z36 

33:5-3, 5-5, 5-14, 5-27 
34:5-9, 5-24 
36:5-4, 5-29 
38:5-19, 5-28 
39:5-Z18, 5-Z38 

40:5-6, 5-10, 5-16, 5-20, 5-25, 5-32 


© : a—, p-issia-^, i—. 
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17:6-35(a) 

37:6-20(a) 

64:6-l(a), 6-7(a), 6-32(a) 

72:6-8(a) 

75:6-21(i), 6-22(i), 6-34(0 
78:6-14(p) 

79:6-Z37, 6-Z48 
80:6-Z28 
82:6-Z45 

93:6-2(0, 6-33(0 
95:6-Z29, 6-Z42 
98:6-Z6, 6-Z38 

101:6-Z19, 6-Z24, 6-30(0, 6-Z39, 6-Z44 
103:6-15(0, 6-31(i) 

104:6-Z4, 6-Z26 
105:6-16(0 

107:6-9(0, 6-Z17, 6-Z36, 6-Z47 
112:6-Z10, 6-Z46 

113:6-Z13, 6-Z23, 6-27(0, 6-Z49, 6-Z50 
116:6-Z11, 6-Z40, 6-Z41 
117:6-Z12 
118:6-Z3, 6-Z25 

69 125:6-5(0, 6-18(0, 6-Z43 

mm 5 hp 4 

5 - 33 , 0111 : hp 

(iALi!l{ai& Op. 23/3,liRffiT 40 ft bip 5-32(ja»T 

wt^xMmmz^))). EZ,nmM s-zis % 5 -z 38 , 3 ^ji-i- z^ 
^X^,JillJ^#^ai^i[*Wbip, 5-ZI2 ^ 28 ft bip,M 5 -Z 36 ,'eW ZftlM 

32ft bip„ bipfcl[^|^6tl*'^ + {t# 
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-hs 


27 # bip Ri, Rp 

40 It bip 

Ri, Rp 

6-5.6-i8 m 6-zi3,m^& 

7A^ln^*|^-a't’:6-Z6/38. 6-Zl9/44 |q 6-Zl 1/40o 
biptlcM±f|5^'$lko liit.'^J^n 6-Z4 De^ io4 # bip,M e-zs? ipK 
^79#o 

c Min,^ 75 It bip 

Ri, Rp #iiH^ia. 113 # bip It 6-27 
Ri, Rp IfMETcM^MS. 6-27 
#|5:BrRl, Rp^^>0 

s tSJg*itrrai"iita,ii-*^S8*fcB T'ein^P t# 

-I'ft’.liit 6-i4,Pi-6^-^MMM'^^W^n®,in 6-zi2(ii{ai& 

Op. 19/6), 170 

MSIfeifmjaWM^^T bip 6<iS2fi:r^@, 

IS—BP^IS—^NM!|^lil&M7p^,'f0 
Xt-^TO5]® ^ ii} 

bip, Mfij^'tSS: S M—'t'^—o 

6-20 )|S%,bipl3445 72 , M 

biplll33 iPKffiffi 6 ,lfct 

6-21 )lsijj„bipl2344 nTffi 44 ^t:^^fe^t^J5S;,^M bipll222 ip 


® iPEtfc#@fTSX(1961). S##i^;^#^(Martino)1961. 
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*6^ bip 

bipja-^6^)!a*. n 29 
6-34 Wo Wi*=4 bip22234,3it^ffl 

10 12222,j^KtlM 2 Sjtt:,|| 

faio^l^ bip23445 tb3^^5S,liW#Wtl5 

^J70 5-Z18 

bip4456(4 #^'W!i). 1456(4 #:^r&), 1134(2 

39 ft bip 24 ft6<i bip Kfg* 2 mn}k^n 

bipll34 

6-zi3 

S^Mftbip! 11135(8 ft:^Sf=^)^q 13346(12 ft:^rfej*=^). 

is ft;t^o 

»J|#«-ft«^^!l^o m\^A\i^&S.liim^imikS: m,M 

m-1 j!&o (#^aftif 
69,^ 1 /M? J0jlfc,^J 74 

, D£^ST^E'B^ 

74 pjrm. 


0 ##Etfc!|#(Babbitt)1964. 
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±a 


m 74. af#S5t9fS«»lig'J»(fJ«I+^v Na 2) 

Stravinsky, Cantata (Ricercar No. 2) 





0IJ75. m^is«P5r^iSM:ti5i:»op.4/3 

Berg, “Altenberg Lieder ” Op. 4/3 



10 8 2 11 1 



7 1 10 8 


m 76. »fit#S3:9rS«J€ll • ^±lt3Eii:aHm»(No. 1) 

Stravinsky, Three Songs from William Shakespeare (No. 1) 


1-2-4 1-2-4 -- 1-2-4 1-2-4 



4-2-1 4-2-1 4-2-1 4-2-1 4-2-1 4-2-1 
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ww^o j¥^-^ 

72 mjsms.-t^^ih^Mm^^^h]pm\^,'^^Mm7e®. '^Mhk 

i-2,M^m^&^m4^^m^^o m^tmt 
iiir'^^^m^(i-2m^^&m. 4-2 

[4-2-1]. i^^±M7ai&^ji«ffi^ftfl^[i-2-4]3ig^. 
bipi24, 

, 0f b:ji® iii T o 

1.15 

12-n7n*6^*'^o 4 

73 l5c^^Ne^#^^(oomplement),nijNji!lJ^^Me<J#||. 

M= N 


N = M 

ffiBP#m0^0^SP#o 


0 ffiElt#1964 4>iaaiT7itife, 





M 77. ^0M»Op. 12/4 

Webern, Four Songs Op. 12/4 



A:[3, 7, 8, 9] (4-5) A =-f (B, C) (8-5) 

BsElO, 0, 2, 4] (4-21) B=-|-(A, C) (8-21) 

C:[ll, 1, 5, 6] (4-16) C=-t-(A, B) (8-16) 


, i±5iofnSlHl 5IJ t M:® 

tm 77 a, b. c u 

^ 8 - 5 , 4-21 8-21, lUS 4-16 &tl#*^8-16, 


^'j78. i!lieiS«^#fl£m»Op.23/3 

Schoenberg, Five Piano Pieces Op. 23/3 



K:[10, 11, 1, 2, 4] 

(5-10) 


M:[10, 11, 0, 1, 2, 4, 7] 

(7-10) 

or (3, 5, 6, 8, 9) 

N:C10, 11, 1, 2,4] 

(5-10) 


P:[0, 3, 5, 6, 7, 8, 9] 

(7-10) 

or (10, 11, 1, 2, 4) 

Q![3, 5, 6, 8, 9] 

(5-10) 
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30 7-100 
\iX P,J^Kft^#[74]*, PMffiJi^^lit 

ait Q-^ 

seai± 

M 7-10,5-10 

(N). 

&^^JvC(ja 1. 2 l^lJi-iSceil N K M Ji N ,S|5 

< 2 , Ke^#*o Biifc,a-jfe'ifar, a, 

78 tfi® 


M = T(I(K), 7) 

N = K = T(K, 0) 

P = K = T(K, 0) 

Q = T(I(K), 7) 

'g'7 -10 Jiffl M # AT a iE ^ &«J: # ® # - # ^ a 311W ^ W 

^ rt ji, M'E ^ h * ^ ^ rt S (^ ffi ± W) PJ ^ W a 0 


© #S'm^ 1968 ^=!^T$.^ShiKm 30 
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-ta 


lir&o 

* ^ if ^^'ff Si. M ft w, ES 

tii a^ft'WM. tii 

78 ft’ft M p , 7] 

3t-*$o 7-10 

ft: 2 ic5) o 


75 


®|J79. 9f!|tfe3;afS«#:t^» 

Stravinsky^ The Rite of Spring 


(a) 



121 


S^ 


E 


4 44 




^ ^ i 




r: 


7 - 32 : [ 7 , 8 , 10 , 11 , 1 , 3 , 4 ] 


5 - 32 : | 3 , 4 , 7 , 9 , 0 ] 



^J 7 9 ^ lii ^ - ft # ^ M #4 7, M W ft ffl H « W - S 
gg^o M*^7-32,j^;i{lliaft4^^?,ft#^^13^6^^fta:4^^ 
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m 80. 9r#145:9fS«#±^» 

Stravinsky, The Rite of Spring 



7 - 16 : [ 3 , 4 , 5 , 6 , 8 , 9 , 0 ] 


^J80 

*76 '§-47 + 12^,5-16#|^cmSa/3^I^Jn±T Efq Eb 

© 1969,11 73 M) 


92 
























±s 






o 


Mia,^ 5-35 m 7-35 


5-35 [032140] 

7-35 [254361] 


7-35 ic6 li—5-35 |l>]M4’fflMW^— 

6^#i4o 

6^, ic6 mmv . -^{nts^ ^ d 2(my^ e u 

^6tiS^7)®o 

SWl^»,1S^3t4M#^fi!^Sijtb SW[^«o ^J^q,?icjfm4-Z15 177 

id fij ic5 ±jjp ic6 ±]ljp 2 ffi^^#?lj8-Z15 


4-Z15 [111111] 

8-Z15 [555553] 


. w±wjfmmw . ii#s ^ 

&^ai sE^fgffiPi^gis, jfi; *3^ M#'if 

M_a,#!i 78ig 80 

, BP—a Btl'lf <a = 


® 6 • Ell:#t5fefiEIPai3l£S^. 
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Hitt,it 

8, 9WM«®iPT: 

m/h 

7-21(6) 7-Z12(0) 

7- 33(6) 

8- 19(8) 8-28(2) 

9- 5(13) 9-1(7) 

9-8(13) 9-6(7) 

9-9(7) 


^J8i. af!t#^iL5;a^s«K.f^ra*ll®H•t»(No.3) 

Stravinsky, Three Pieces for String Quartet (No. 3) 



|0,4,7,8| 14,8,11,01 19,1,4,5] |1,5,8,9| [5,9,0, Ij 


© 7-Z21?p'&-S-—©5-Z21^*i^!piP5-Z21SS^f^@®T5F@fel^T7-Z21. JlL 
1964, 
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0''’l^ 4-19 

^‘‘^±mP”(^^ 7 14 /h1f 

4-19 ^ 8-19 81 8 

J^^'t^KW-#lfcBlfffi^W^‘t>tilSEil= 8-19 ^j^^Mm\'^-.l2, 

3, 6, io]ailillT4i^,^Mfsr.3i-fe®1#WM4lh^^:^r®tk*W 

4-19., '(0a;5tii3?eWM^W.G|l3E,'g^f5^T4-19p<l7#l^^„ 178 

!|tMW#o ■gsjj(n,6-l 

&^#*EP 6-1. 1.9 

^J^0,6-Z3 W#|i;!l 6-Z36. ji#'(t#^:tW‘|f 

. S4>—SP^teTffiWifec 

t^,#!l 82 Z:^ 


^J 82 . J^^^«^*^»Op .7 

Berg, Wozzeck Op. 7 

act 3 



Marie: Wie der Mond roth auf - geht! 

6-Z43: [3,5,6, 9,10, llj 



Wozzeck: Wie ein blu - tig Ei - sen! I 79 


^-g-^ 1 fp ^ Ptl m I ^ fp ^ h ^ ^ ^ ®C ^^ ft yt iU il 
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•14^^ Ro, Ri -^R 2 6US;C(Jill.l3lf),)(t^*SS(ffil^W^|^||'a- 
Si S2 

$P^Ri(Si, S 2 ) S|5<^Ri(Si, S 2 )[ie^ft^^ 0 , U 2] 

Si S2, 

$P;^Rl(Sl, S 2 ) Ri (Si, S 2 ) 

7 5 ss 

®'J 83. 9f5£SiIE#«Mm^»Op. 63/1 

Scriabin, Two Poems Op. 63/1 



7-26: [9,10, 0, 1, 2, 4, 6) 7-26: (0, 1, 3, 4, 5, 7, 9] 5-33: [5, 7, 9,11,1) 


Ro(5-26, 5-33) M-^ Ro(7-26, 5-33) 

Htr M't , Jil!Jfe^)^^ 1^ „ 
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31 7-32 - mt 7-32 W{i 

84 7-32 



B= T(A, 6) 

[0, 3, 

6, 9] 

4-28 


C = T(B, 9) 

1 - 1 

OO 

s« 

9, 11, 0] 

5-31 

181 

C= T(A, 3) 

[0, 3, 

6, 8, 9] 

5-31 




mmm^: 





m 85 . 







mt 



- 

& 

m. 

8-1 

4, 

8 



8-1 

3, 

11 

8-6 

4, 

8 



8-6 

0, 

4 

8-9 

2, 

10, 4 

, 8 


8-9 

1, 

11, 5, 7 

8-10 

4, 

8 



8-10 

1, 

5 

8-13 

4, 

8 



8-23 

7, 

11 

8-23 

4, 

8 



8-28 

0, 

3, 6, 9, 2, 5, 8, 11 

8-28 

1, 

11, 2 

, 10, 4, 8, 5, 

7 

7-1 

4, 

8 

7-1 

2, 

10 



7-8 

6, 

10 

7-2 

2, 

10 



7-22 

6, 

10 

7-4 

1, 

11 



7-34 

2, 

6 

7-7 

1, 

5, 7, 

11 


7-35 

4, 

8 

7-8 

2, 

10 



6-1 

6 


7-9 

2, 

10 



6-7 

2, 

8 

7-13 

4: > 

8 



6-8 

7 



ji 7-34,3)^^ ±TS:3i6iji?aw;tjJc. 
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7-22 

4 , 

8 

6-20 

1 , 

5 , 

9 

7-23 

2 , 

10 

6-32 

9 



7-24 

2 , 

10 

6-35 

0 , 

2 , 

4 , 6 , 8 , 10 

7-26 

4 , 

8 





7-29 

5 , 

7 





7-30 

4 , 

8 





7-34 

2 , 

10 





7-35 

2 , 

10 





6-7 

6 






6-20 

4 , 

8 





6-30 

6 






6-35 

2 , 

4 , 6 , 8 , 10 






182 

m 80(Sff#Ji:^9r»)fn#J 8i(|[f#^Jt9T»)o 

T +it o 


1.16 m ^ M ^ 

AAtfiJniiirA. *it=ffii-^:tfr, Sa-^4>'&'^#— 

^(segmentation), 4* 

i «] M , \ixm 

^T S HU6^iti&,|iofn#M^A^-S.(primary segment)4'Ai# 
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W. ft KMWSS M 0 ^ 

iiPi) ffl^f i)i, W ft^l'S] th Hft 


m 86. i«/j'^ffl»op.24 

Schoenberg, “Lied ohne Worte” from Serenade Op. 24 



5-6: [5, 6, 9, 10, ll) S-Z17: 111, 0, 2, 3, 7] 




5-2l:|9, 10,1,2, 5| 

7-22: |8,9, 10,1,2,4,5| 



4-7:15,6,9,101 4-19:17,11,2,31 4-7:19,10,1,21 


4-19: 17, II, 2, 3] 


ft-#ftft 4 (imbrication) : 

m se 0?^ 


jaH# 1972, 

® JSLl^B)p#(Gilbert)l970 ffif-ftWibS,^**4 

iAa)i-»f±. 
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©BH'fti^-'^^-fiCcomposite segment)„ —^M'n 

5'j wms-#, 

* —mtn . * o 

ms7. a*ifai&:«@s.^ft£t»op.i6/i 

Schoenberg, Five Pieces for Orchestra Op. 16/1 



siiii5ij6^ad^o 


19 > 21 . 23 . 
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0!i89. 




5-736,m\^pji^, # 

Vn. 1 Tpt. 
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185 ^j89(b)0r^^SfDS'no 6-228 MM 

^fP Hi H, M'S I^'S 6^1 4^ (“S^^H”) M-1-M 

» S W li ^ 4^ 0r fii 5|& ^ M 

«Mo 


M 90 . 

^ i'’i- ^-- 

4-25: (3,5, 9, 11) 4-9:10,1,6,7] 

g )‘ *• =■■ = = 

5-28: |3, 5,8, 9, 111 

m 88 Ob. 4-25 ^ 

4-9 900f^o 

)ailE04^I^ 4-25 

5 - 28 . 

187 itSUW«gW15r^4^^1MI^*-^o 

^K^4-05)-^^±fPJi 4-28 „ 4-28 

miS. 8-28,MW 4-27 8-18„ 4-18 M^Z 

58 +5 ^i3^±mpo 
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M 89 

91 0f/To 

5 . 6^7 w*^o &. 

5-31/7-31 6-28 7-28, 

89 mm 90 3 

m 4 tt±w 12 8 ^ 9 — 

8-28> 8-18^9-10, 12#||'§-6<lJ^^JiiT^ 4^e±e<J 8 

ic,itl SEfiti o *j5-/h1? 6<i 

m 5 ^p 6 ajt.asit^*'^fp|i-/M?w^ 1 ^p 2 


m 91. 9f!t#fe3;»fS«#:t^» 

70 


m. 1: 


ra 2: 


m. 3: 


j j j j j j 


5-31 

1 

6-30 

1 

6-30 

1 

6-27 

1 

5-31 6-30 

1 1 

8-28 

1 

1 

8-28 

1 

1 

9-10 

1 1 

J 

7-Z38 

1 

J 

7-31 

1 

J 

6-27 

1 

J 

6-30 

! 

J J 

6-30 6-Z28 

1 1 

8-18 

1 

1 

8-28 

1 ‘ 

1 

9-10 

1 1 

J 

5-31 

1 

J 

7-28 

.. ._ J 

J 

7-Z38 

1 

J 

8-12 

1 

J J 

(5-31 6-30) 

1 1 

8-28 


12-1 


(8-28) 


6(92. 







6-Z28: (2, 5, 6,8,10,111 




m 92 m 88 Trp. 

6-Z28, j!P m 


105 





6<j 4^'Kfll ;t0f UJl M#SS ji S fn^ IS 

pm. 

93 ^pjf 

4-7 ig 3-4,'f^*5Fi&^ 

6-16 5 tuMM 

S4P7ji= 

m 93. , 11 : a sm»op. 10/4 

Webern, Five Pieces for Orchestra Op. 10/4 


5-15 



mtiu,^ 2 Eb-o-atig# 
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6-Z43 

1_P 

3-1 


5-6 

t - - t 

. 6-9 . 

. 4-5 


6-Z6 

. 8^ 

, 5-15 


7-20 

1 i 

9-1 

^ >^43 _ 

1 

8-16 


7-19 


8-Z15 


j 

^idW^iEo 22 




WMo )?5lt Eb-Dfn)K^G|-G^^!g[^^±^PS^6^,f0'gffm 


Pt 
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—in 3-4 ^ A tf^fn 5-6 c 

ra#ffia= b+w 6-z38Mffij^±'&w#*c4’&?i e- 

i>*.E 4* it/±S 

wiJKo mK^m^%'kWLmimn‘km-ff^^m±M\'tm^^ 

^H-n o 

M WiJ 4> X 6^#?t S«T^Tm 


® ^#-tfci4^il#^ B tw 5-15 ?P C >!>W 5-15 bip. . 
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±s 


M#4 2.7 fq 2.8 = 

^'J 95. fll!li6^S:«fg^ftH'i'»0p. 11/2 

Schoenberg, Three Piano Pieces Op. 11/2 



Min. 95 tWM'^4-zi5 


m96. |lljaiS:<(f5#fliZt)>Op.ll/2 

Schoenberg, Three piano Pieces Op, 11/2 

5-7: 1 0 6 7 8 
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m97. 

Stravinsky, Symphonies of Wind Instruments 





110 




2.0 II = 

iiMAS 

—-faii-g 


© *^*^a«)iiE:t:Ji##s i964 ^m-^iia)W. aiftKii-fe]S'a®*»w 
gfcasjrs;. ##^11$ 1964. 


Ill 





*15r t W, M-aSfci^^it Ji^ms 





m 98 . %{&,©: 5/4 

Webern* Five Movements for String Quartet Op. 5/4 





i 93 1.10 1^), 



112 


Tfi 


T,m SJi T *ja#tt9dT,T S 

S (Z T iff T (Z S 


Sm. S&^E^,^jiffipr#fii T s w 



SHio K(T, T), f0tijTT3i-#S^ii 

mmm t z 


K(T)®^7= 

^J®,#(X)Tij^“(*'^)XMai[»”3g«6^orffi 1 

fg#±6<j“and”M 

“&-”^= .6^-7^Mo”Hltk,SeK(T) 




® 5fei5^ W # (S) ig # (T) : 

1. 2 < # (S)< 10 &. 2 < # (T)< 10 

2. # (S) 7^ # (T) &. # (S) 7^ # (f) 


s/s E K(T, T) iff S ZXZT | S ZJdT 


2 fuaist 10 2 


194 
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m^To m^nmwrmmwn^m^: 

8-18: [0, 1, 2, 3, 5, 6, 8, 9] 

7-3: E0» 1’ 2» 3> 4» 5, 8] 

7-3/5-3 e K(8-18, 4-18). 7-3 

®8-i8fe^— 

8-18. ^M,8-18 t = O W&tTTB^ItT 8-18: 


ITo 


4-18 7-3 



95 W 4-18 7-3. 5-3 8-18. 


ITo 


5-3 8-18 



0 

1 

2 

3 

5 

6 


8 

9 


Hilfc7-3/5-3eK(8-18, 4-18). 
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2.2 

^Jj!P ,K(3-l)'fi!'aiS 94 K 

^ o MM ,*-^#7E#n"pWiff^t= 

4ko-e). kcs-e) ipK 

(reciprocal complement relation) 

6^'ifiaT4fci¥^®iiS!i^^4iS-^ftijS)io 

3-1 e K(8-3), 3-1 (X 4-3 •|fe|fe^^,3-l m 

8-3 Hjlfc^ 

±mmm,sEm\'^^B(mMmmM^z^mno 

s/s e Kh(T, T) iff S3(Z T &- Szxzf 

SC:T&.ScfifffcZS&.TCZS i96 

3-1 (Z 4-1 &- 3-1 C 8-1 
H ilk 8-1 CZ 9-1 &- 4-1 (Z 9-1 




115 





0IJ1OO. ai!l^fitS:«|!g^/jNp‘iiAt»Op.l9/6 

Schoenberg, Six Short Piano Pieces Op. 19/6 


jji. 


t 

6-ZI2 


lijl: 


t 8-Z15 
7-28 


ll|-y: 


t 

4-23 


t t 

5-24 6-34 


t 

6-22 


(3-7) 


(3-9) 

/Ts 



V t 

7-6 

2 
















1 

^ n ^ 





9-4 

3-7 

3-9 



8-1 

K 

K 

K 



4-4 

Kh 

Kh 

K 



8-Z15 

K 

Kh 

K 



4-23 

K 

Kh 

Kh 

8-1 

4-4 

7-4 

Kh 

Kh 

K 

Kh 

Kh 

7-5 

Kh 

K 

Kh 

Kh 

K 

7-6 

Kh 

Kh 

K 

K 

Kh 

7-Z12 

Kh 

Kh 

K 

K 

K 

7-24 

Kh 

Kh 

Kh 

K 

K 

7-28 

K 

Kh 

K 



6-Z12 

Kh 

Kh 

Kh 

K* 

K 

6-22 

Kh 

Kh 

Kh 




7-4 
K K* 


6-34 Kh Kh Kh 


7-Z12 7-24 7-28 
K K K* 
Kh 

Kh Kh 


102 , 


5-24 ^ 7-24 ^ 3-7 3-9 



5-24: [10, 0. 2, 4, 5] 7-24: [11, 0,1, 2, 4, 6, 8) 

6-Z12 6^^^K^^ 



6-Z12 


6-Z12 




5-24 

















































m 103 . ^ 

20 40 43 44 62 63 64 

3-12 3-1 3-6 3-10 3-3 3-2 3-8 

3-9 3-4 3-7 

3-5 

3-11 


SIS[4 


4 

8 

10 

12 

13 

4-28 

4-9 

4-25 

4-1 

4-8 

14 

20 

24 

25 

26 

4-3 

4-19 

4-4 

4-2 

4-5 

4-6 


4-14 

4-12 

4-11 

4-7 


4-18 

4-13 

4-Z15 

4-10 



4-22 

4-16 

4-17 



4-27 

4-Z29 


4-20 

4-21 

4-24 

4-26 

*|!C5 


7 

9 

10 

11 

13 

5-Z12 

5-1 

5-15 

5-8 

5-6 


5-35 

5-Z17 

5-34 

5-10 



5-22 


5-16 



5-33 


5-20 



5-Z37 


5-25 





5-32 

14 

15 

16 

17 

18 

5-3 

5-2 

5-4 

5-9 

5-13 

5-5 

5-Z18 

5-11 

5-24 

5-26 

5-7 

5-19 

5-29 


5-30 

5-14 

5-23 




5-21 

5-28 




5-27 

5-Z36 




5-31 

5-Z38 
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T*l 




7 

9 

10 

11 

13 

15 

16 

17 

6-35 

6-20 

6-Z4/37 

6-Z6/38 

6-7 

6-Z10/39 6-1 

6-Z3/36 



?>-l\ZlA2 



6-Z19/44 6-Z12/41 6-Z25/47 



6-Z23/45 



6-Z24/46 6-Z17/43 




6-Z26/48 




6-32 




6-Z29/49 








6-Z29/50 






19 

20 

21 

23 

26 

28 

31 

30 

6-30 

6-8 

6-Z11/40 

6-27 

6-2 

6-21 

6-5 

6-15 





6-14 

6-22 

6-9 

6-16 





6-33 

6-34 

6-18 

6-31 


;tBtf,)?=tm*ii'i4jcs^&ti^p'&M,sij s Hir^jiiW^ K Kh 

^J101 100 4>^;fM^S^*'^6tlK-^Kh^^Wffl*c 

mi 8-1 6^-?i]aTiic K ^ Kh^gJi^iJ^ 

KMKh^^„ eKh(T)'®'^ 

-^SeKCT)), 

K^^:9-4, 3-7. 3-9. 8-Z15 fP 7-24. MM,'t’K 

MXo m 102 5-24 7-24 3-7 3-9,aiJga^f^ 

Si4>^fll6^M^H#fR32o 7-24 tti 3-7 5 i^tiiSER® 6 

3-8 ®j1(3-8 

6-Z12 k ^ 
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;fc^i®'ii:t 9 - 4 (^ 8 /Mf)M, 6 -zi 2 

^5^0 


2.3 





n 





HU, ^ W, BP JP4 

^Mnexxis set). S/Se Kh(T, 

Tm'Tm&^o mnM^m t(^# s s 

O 

laWlHliJ^J 103,?±^^T 3-8 Kh 4-28 

KhM^ft/h. 4-28 8-28 

^wlM^s-zu 

RTfg^ 5-26 

K fgj-fcsij Kh 


120 



T*i 


Kh tip 


2.4 ^^ ffl 14 

MflSfP^^S'J :i:^^^^. sp 

^ a: ^ s w ^ M K fn ®c ^ ;ir ftMs ^ ^ M s ^ 1^ ^ 

ftftS ^ ^, ap 3^ ftS! fi! m S: ^ ^ It ^a 

il;t^ho ?lcjn*3iMJS;f#;i6^S#'tS®ffi#:t^^“#l^'l4”(closure ilOl 
property) „ 

1&^: 

inft A e Kh(B) & B e Kh(C) i|5<^ A £ Kh(C) 

^gig)?^l§?'l4, Itrffifi^ii^f^gsc WinT: 

$pft A e Kh(B) &. c e Kh(B) A e Kh(C) 

EM, 


^pft A e Kh(B) &- C e Kh(B) A e K(C) 

irm. 

inft X c: Y &- Y cz z X c z 
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SzdT 8*. Sczf 

5.^n6,iE^n±ffi0f^lS6^o 0 

^^ji'^w-mt.Mi-iicfnKtgfg^ K fq Kh 3 m 

Kh(4-3) 

$PT®o 

3-3 C 4-3 &. 3-3 C 8-3 0itt; 8-3 C 9-3 &- 4-3 Cl 9-3 
5-10 3 4-3 &- 5-10 d 8-3 0]lt 7-10 d 8-3 &- 4-3 d 7-10 
1 102 6-Z3 d) 4-3 &- 6-Z3 d 8-3 Hilt 6-Z36 d 8-3 &- 4-3 d 6-Z36 

(1) 3-3 d 4-3 &- 4-3 d 5-10 
3-3 d 4-3 ^ 4-3 d 7-10 
i)*.M 3-3 d 5-10 &. 3-3 d 7-10 
Hitt; 3-3 e Kh(5-10, 7-10) 

(2) 3-3 d 4-3 &• 4-3 d 6-Z3 
3-3 d 4-3 &- 4-3 d 6-Z36 
JAM 3-3 d 6-Z3 & 3-3 d 6-Z36 
Hilt 3-3 e Kh(6-Z3, 6-Z36) 

5 -^»isc 6 mmmmm Kh^^o 

5 Kh(5-35)#^J 

$PT: 

3-6 d 5-35 &■ 3-6 d 7-35 Hilt 7-35 d 9-6 &. 5-35 d 9-6 


® HlfflScT iff TCS„ 
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4- 26 d 5-35 &■ 4-26 CZ 7-35 Hjlfc 7-35 d 8-26 &- 5-35 d 8-26 

5- 35 C 6-32 &- 6-32 d 7-35 

(1) 3-6d5-35 &■ 5-35d8-26 
M 3-6d8-26 

Hitt 3-6 eK(4-26) 

(2) 3-6 d 5-35 & 5-35 d 6-32 
Hitt 3-6 e Kh(6-32) 

(3) 4-26 d 5-35 &• 5-35 d 6-32 


Hitt 4-26 e Kh(6-32) 

il, tii= 










u 
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2.5 

Kh, m\T 

SlJfBr#M(## 2. 2 U)? BPJiiji Jnm B ^ A A 

[H^S® ii5I®;t 0fr WIS:* 

3 IP 9,2 fq 10 ^h. 

104. ^^^^a<i.si*5[ 

*^8 


1 

3 

4 

5 

6 

13 

16 

17 

18 

8-28 

8-9 

8-25 

8-21 

8-1 

8-19 

8-2 

8-4 

8-11 




8-24 

8-3 


8-14 

8-5 

8-13 





8-6 


8-22 

8-12 

8-Z15 





8-7 



8-16 

8-Z29 





8-8 



8-18 






8-10 



8-27 



8-17 

8-20 

8-23 

8-26 
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TJS 


*fSC7 


4 

5 

6 

10 

11 

12 

13 

14 

15 

16 

7-33 

7-15 

7-1 

7-31 

7-21 

7-28 

7-7 

7-5 

7-2 

7-11 



7-8 





7-13 

7-3 

7-16 



7-Z12 





7-14 

7-4 

7-32 



7-Z17 





7-19 

7-6 

7-Z36 



7-22 





7-26 

7-9 

7-Z38 



7-34 





7-30 

7-10 



7-35 7-11 

7-Z37 7-Z18 

7-20 

7-23 

7-24 

7-25 

7-27 

7-29 


Slice 

0 1 

2 

4 

5 

6 

7 

8 

6-35 6-20 

6-7 

6-1 

6-Z4 

6-Z37 

6-27 

6-21 



6-30 

6-Z6 

6-Z48 


6-22 



6-32 

6-8 



6-34 


6-Z13 

6-Z23 

6-Z26 

6-Z28 

6-Z29 

6-Z38 

6-Z42 

6-Z45 

6-Z49 

6-Z50 

10 11 12 13 14 15 

6-Z3 6-2 6-ZlO 6-5 6-Z24 6-14 

6-Z12 6-Z33 6-9 6-Z39 6-15 

6-Z17 6-Z36 6-Zll 6-Z40 6-16 

6-Z25 6-Z43 6-18 6-Z19 

6-Z46 6-Z41 6-31 

6-Z47 6-Z44 
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ISC4 


0 

1 

2 

3 

4 

5 

6 

4-28 

4-9 

4-1 

4-6 

4-4 

4-2 

4-Z15 


4-25 

4-3 

4-8 


4-5 

4-18 



4-7 

4-19 


4-11 

4-27 



4-10 

4-21 


4-12 

4-Z29 



4-17 

4-24 


4-13 




4-20 



4-14 




4-23 



4-16 




4-26 



4-22 


^Wi 5 







3 

4 

5 

6 

7 

8 

9 

5-1 

5-15 

5-8 

5-19 

5-5 

5-2 

5-11 

5-33 

5-Z17 

5-Z12 

5-21 

5-7 

5-3 


5-35 

5-34 

5-22 

5-28 

5-10 

5-4 



5-Z37 

5-31 


5-14 

5-6 



5-9 

5-13 

5-16 

5-Z18 

5-20 

5-23 

5-24 

5-25 

5-26 

5-27 

5-29 

5-30 

5-32 

5-Z36 

5-Z38 

1 106 M 104 ^ 4 > 
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Tfi 


EBft 1. 12 T?4'itM-1104 

ft" ’^n 5-15 fn 7-15 

6-35o 

4-9. 4-25. 8-28.^q6-20„ Wo 

:^jp—104 ^^P'tM'a 

4 - 4 . 4 -Z 15 . 4 - 18 . 4-27 m 

4 -Z 29 2 5-11 2 

5-21 4 7-31 

Kh tfji^,Kh w 

ft w^ = w 

a. W^14X#in±T-#jt-^WPIf!l o 

w^ft'g- 4-18 ^i^#ft 
^ Kh(5-22) W^M o w^ft-n 8-18 5-22 

7-22 :f ^,M-i.,*^±,]&Jift 8-18 ;t 
7 ^*Tft = EM,5-22 4-18 7^ 

^,7-22 Xl^TfUW 4-18 7p$,HjH:^3:'l4RJilfPi)-:te^^lilo 

Kh(6-Z6, 6-Z38)W*lfC 5 fP 7 WI^WJSKMo 7-7 

WTF'^^ftjEMiSM^ft'^^TF^# 5-7 

SEMitti'ffiifciEiif^ 11 4.5.fq 

6 wft'^^’io a 107 

5-31 6-27® 

5-35 ig 4-23 


® 
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5- 35 Jg 6-32 

6- 2 ^ 4-2 

6-5 4-5 

6-26/38-^4-6, 4-8, 4-9® 
6-8 -ig 4-10 
6-18 4-16 

6-33 -^g 4-22 


mmaW&rmMo 

fq Kh(S) s 


2.6 

Ri ^ R2 ^MZ-o B 
M,TOiP##M.M-a,$#±^i;KS^'M-x4^Ro m 


© lx—t4^^^MI5fe^'l!4-16, 
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'l4o %i=FiiPS\iJ^^W[. 6 5 

mm 5 Kh 4’,#1 '*I!c 6 

m^M=^iS:mmm5^m^m^^Yh^ nos 
i^iM^mm 4 m.)^mnM^^^^mM^^^mmi=Fiimmm 

4 Kh^iji,^^*i!f 5 » 

3(^n 9),Hit[:p:^sfc s * 

Kh(6-2i)ffl* 

<51.^>L^^ Rp &5itS,M5.ililM^ai5: nRp 

n-1 7m^ Sjtk,)!^^ Kh(5-21)^ 

6 5 ^**1^^*-BP,5-21 

(^m Kh 6^^150-6 

p ^Rp aM,MiPf£fBi-^p:;i*ic 5 Kh w e 

7c*M^^^m-tfc:R:^t^ji3SjiiCo ikm,^ e-ie nm e-is n^x 
,^±6^Ri ]i,^^$n,Rr^#^(Ri, Rp)o tiiTi^#ai,fffB[iii« 

4 5 Rp i^i^Rrm 

^ih ,iii^\^xmm 6 5 

1 .13 ^4’?^fnM®#j4-^^-H-(transitive tuple)— 
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0 IJ 1 O 5 

Kh( 5 - 21 ) 




oo 




cn 


N) 

t 

CO 


Q. OO 


CO 

CS] D, r-H 

LO 

1-H eg a, .—1 

^PiPiPiOi 

eg oo oo oo oo 


LoCiO^ CO 


Oi 4 CXri 

P<0^ 


Cl. 


SoS'oS'OiJ 


Cu 


CO 


a a g 


t>~ 

oo 


t>- 

1 

oo 

cy^ 



LO CO O 1—1 


CO CS) ex 

LO f”! 1—1 1—1 Sj ex CO 

1 1 1 1 1 1 1 


1 1 1 

LO LO LO 

1 1 1 1 1 1 1 
CO CO CO CO CD CO CD 


LO 

OO 




^ oo . 

..^pipipi 


a a 


Ovi ^ ^ 

Cm Ph P^ 


O 

a 

ci:>pc^ 

cn 

^ a g 

coP^D^ 


CTi 

'V’ o a o a a 

4 ^p^fi^Diip^Dc; 


LO 

1—1 

[SI 

t 


a a a g eg a 

pc: pc; Pii p:^ pc: 


CS] 




oo a a a a r—( eg 

Pi^ p^ pc^ p!^ pi^ pc; 


oo 

(X) ex 

I ■ 
LO 


P^ 


CO 

oo o 

L^PiPi 


CTi 


:c 2 


CO 


CO 


oo a o* 


a oo oo Q a a oo 

PiPiPipSoi osjosi 




CO 


LO 


r—( a o 

p^QCfV 


’V* 

4-PiP^ 


LO 


CO 


I—I eg a eg 

PiiP^P^P^ 


LO 

I 


aaeg aaaai—loo 

o^pipipipiipipioiipi 


^ t-h a a o 

ihO^PiP^Pi 




eg 


eg oo oo eg eg 


CXI 

I 


a eg a a a a a 


4 ^P:^PC:p^coP:^Pi^P;^PC:p :5 Pil P;^ P:^ P^ P^ Pi^ Pc^ 


a^ eg a a a a 

oi LO os oe DS Pi oe 


CT) O 
1—t 1-H CS] 
I I I 


Cv] 

^ I 

cn to 

LO CO O I-H 
1 — 11 —IN] OQ CO ^ 
I ) 1 I I k> 

CD CO CO CD CO 


LO 

1—I OJ T-H <j:j ^ LO 

LOr— It-hSJi— ICX1C<]CX1 
I I I I I I I I 
^ ^ ^ 


t>-ex CO CO oo CO 

(xNj cth-h eg] cn) CO 

II I I I I I 

-rf LO LO LO LO LO 
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TS 


Kh,K^j9P®i£^J 57 

lio IEft,MT Kh(5-2l)6^siif 6 R2 ^ Rp 


I KhJ jlfc^l'.Kh(5-21)'&'^5:^ Ri Ig Rp ■. 


6- 15> 6-16>f(] 6-310 5 R 2 Rp #111—TC^l 

Kh(4-4)t,^4Kh(4-14)4’,M*fC5 6^Ri ig Rp #iiH^aji!!l 

:&Kh(4-19). Kh(4-24).^Kh(4-18)tt5„ Hilt 

Ri Rp H^ffl,6-21, 6-22.Jg 6-34 Kh(5-33)„ Ri 

Rp S^ia,6-Z28. 6-Z29. 6-30. 6-Z24. ffl 6-Z45 
5-31,KKh(5-31) * ^3^^SjDia 

JiS 1^ 6-30 Z 

Kh(3-4)^q Kh 

(3-10)6^ Ri ^Rp^So 3i^Hx^l35JiT0l"A^fO§g*^l[,M 
m%m\M o 

#*= E 5 jttMm 7 Rp 

kh —z 

#, 4-13.4-18.4-27. 

Kh(7-31)e^^Mc 2. 5 17011® 

7- 3imS5-21,|^?f'Sfnft#3i7U^lfl^iti'fe4'i5^MW#IJlcAfe^h.3S 

14 W ^ B«n I’ig !±i M ^ M fKtfe ^ ^ 

m 106^in 4-13 4-18, ri 

Rp ff3i07cM&ti-^i>o e- 

27 ^,'Efn3^JiTKh(6-27)„ 

106 Rp 4-i8 

m 4-13 bip(134 m 135)ip^#S 


I 109 
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m 106 zm»op. 11/2 

Schoenberg, Three Piano Pieces Op. 11/2 



4-18: 11,4,7, 8| 


4-13: [5, 8,10, ll] 


111 


t t 

4-18: 4-13: 

[1,2,5,81 (11,2,4,5] 

6-27: [8, 11, 1,2,4, 5) 


8-18: (6, 9, 0, 1) 


^1J107 

Webern, Six Pieces for Orchestra Op, 6/6 




5-Z18: (5, 6, 9,10, 0] 





7-Z37: [6, 7, 9,10, 11, 1, 2| 5-Z17: (2, 3, 5, 6, 10] 


6-Z44: [2, 3, 4, 7,8, ll] 





6-Z19: [10,11,1, 2, 5, 6] 



6-Z39 6-18 6-Z19: 

[6, 7, 10, II, 1, 2] 


t t 

7-Z38 7-Z37 





5-Z17, 5-Z18fn7-Z37. 7-Z38,^)ff#^# 

M'k 5-Z17 5-Z18 Rp 

106 S|5#,bip4pJiffifE16^(3345 ^ 3456), SM 
7-737 7-238 Z , 0W* 

J«:Ab3?!l^6^ 7-237 

IM t = 4, 

5-Z17„ 7-Z38 m 5-Z18 

ft ji1'^#6!j^:S^.iSfftWE6li#i^^Di^(6-zi9)±iin± E Ht 
7-238. )k^^M^M 7-237M\l07 0Jtl:, 

Rp ftii^Miiil 6-Z19 PJrVJ.U,8-219 ftH 11 /MJ6^ 

= 0 , 11 

1 7-237 

24/M?^ 7-Z37 4* Jig'S-^6^ 6-Z19o 6-Z19 7-Z37 

7-Z38,@]lt 5-Z37 5-Z38 6-Z19, 6-Z44 8 

7-Z37-^7-Z38^ 1112 

#Kh(6Z19/44)6^5KM,>^t'Efn^MjiK(6-Z19)-^ K(6-Z44)S^ 

J5S1Mo 


2.7 

^ 6 ^. 
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#) o sft tti -# w ± w®g'^s 

1.16 w w « ® ^ ij ^ w ^ a # ?t mfe di s® * T ffi 6^ ^j ^ 

Kh. K,^ K* , i^fn 

^ ^ ^Ij * * S^ ^;t I Bl ^jf 1^ # M ^ ^ ^ ^^ ^ fp # 





*-# p"p W ©'?C H ^®c ^ ^ nl fg ^ Hi 


a^i'J 1. 

M0«M,#5ij5^ii|-ffl14(ja 2.415r)„ 

ills R^-Um^VWWU 

rmm s s 

lilt 6^1 (connected)-PJ||lfeijJ>» 
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TS 


^ n o 


K ,M'^ (MM 3) „ 

M,i'j 3. 






'tj^M 


3 


pj 


n 


S^M#^iiii6^i,jE#MM 1 -^MM 2 W>£T-# 






M:t;3S W - S 






P 




;t I'Bl EMMaife±6^. Sitk^icfn ^ M^G ^ 






iTE—rrT^7>T^JTliJiimFJU^ P ^ P 

nm\^ So # 


—-7 ^ IP pn W — ^ ^ ® gW ft-n M'o ik 261* 

,^m^m^W&1C^m^^Z^))(Le Roi des Etoiles, 1911)P^ 

(Debussy)M 


108 


P O 


114 


0 23/4, e-U. 

6Z10/39 m 6-Z44/19, 
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0IJ1O8. 

Stravinsky, Le Roi des etoiles 


7-32: (2,3, 5, 6,8, 10, 111 

6-Z29: [2,3, 5,8,10, 11] 

\ 5-Z18: [10,11,2,3,51 



4-27: |0, 3, 6, 81 
8-27:0,4,7, 9) 


6-Z29: [9, 10, 0, 3, 5, 61 
1 6-Z50:15,6,9,11,0,21 


6-27: (2,3, 5, 6, 8, III 
I 4-13:15,6,8,111 


7- 25: (11, 1,2, 4, 7) 

8- 13: (I, 2,4, 7) 

5-32: [2,3, 6, 8, 111 


4-17: [11,2, 3,61 


5-29: [9,10, 0,3,51 



6-Z50: [11,0,3, 5,6,81 


5-32: [5,6,9, 11,21 


5-25: [6,9, 11,0, 2|| 4-17: [2, 5, 6, 9[ 


4-17: [9, 




S’/ 8-18: (0, 1,4,7) 


6-Z50: [5, 6, 9, 11, 0, 21 

m m ^ As t * f f f r % 


6-Z50: 10, 1, 4, 6,7,91 


5-25: [0, 3, 5, 6, 8] 


8-28; (1,4,7, 10) 






















TS 


)km 109 

il!^tllJiiiii6^.M®^^*'^ji!!lJi 6-Z29/50 5-32/7-32„ 

6-Z50 108 43 


^!|109 9r!|t&5:»fS:«30cM±i» 

Stravinsky, Le Roi des etoiles 



8-13 8-27 



4-13 

4-17 

8-18 

4-19 

4-20 

4-27 

8-28 





5-Z18 

K 

K 

Kh 

K 

K 

K 






7-25/5-25 

Kh 

K 

K 



Kh 

K 





5-29 

Kh 

K 

K 


K 

Kh 






7-32/5-32 

K 

Kh 

Kh 

K 

K 

Kh 

K 

5-Z18 

5-25 

5-29 

5-32 

6-27 

Kh 

Kh 

Kh 



Kh 

Kh 


Kh 


Kh 

6-Z29/6-Z50 

Kh 

K 

Kh 



Kh 

K 

K 

K 

K 

K 


Smim&^3^^S'^W?fit&^,6-Z50 6^#* 6-Z29 

e-729 ^6-250 Ml lOSft^&^S-Bff 

e-zso 

m 43 /M? tij^ 0 

W 4>, ft ^ 4^ ^;r ^ ^A ^ ^ ^ 

(6-27)ft^, 0^«JfciJi,'E{n*#M*'^4-13:[5, 6, 8, UW^m 

^Mm^M,mi3 K(6-27)4’0fW*'^lfe#|5;iK 
(6-Z29/50) . 

4MW/M?4’?^5KTM4'8 7n**'^:8-27 ^ 8-i3„ 

io8^;f^^„ 4-27 42 

4-13 43 6-Z50 ft 6-Z27 

^m,-nn±mmii. 4-13 ^ A-27mR'^inm\'mm^ 2 . e 

106)4Iffl&^ Ri Rp 
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* 8-27 7-32, ft 8-13 7-25 „ 

6-Z29 ^ 7-32 *, M 6-Z29 ^ 6-Z50 

#ft8-i3 « 

SU^/Jn 1?4’WM1' 5 ^*3^#tt6^ft^,5-zi8 ^ 5-29,fpft 6-Z29 
;tP^= ^jl3^M^*^ftS1"S^tt|55|ctiiSEjiiTOt^±,M 7-32 

7-25 6^#^4p/ill'ftftBW/hT?4’= 5-25 

6-Z50 

5-32 M 6-27 

5-25 

6-Z50(jtlfeW^^SII)o 

5-32 4-17,3^ji^J 108 6-Z50 jf^6(j 

ft5-32 

mM'^ 4-17,lfffi3^®^fi^ bip,M^^0l^fS4p+gflil(133 135). 

‘mmmm,^t^^'mm'M^^a.p. 

8-18 tw 

i 116 4-19 4-20 


5-32, 


KhMM^=F 4-28/8-28 


Hiifc,^IEft8-28 


M'fe'^W7N't-A^?n^ft’-ftMSWS^4’lfciliai7M't-:6-27 i| 
6-Z50,)i^;£^^^Wo 

M Op. 68, <(||3^I(#B|ffl»(Black Mass 

Sonata) 

js#sij?iiid^g4>Mi"^ajw*'^.4-i8 8-28, 
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Tffi 


7-8 t=6#{&. 

4-25i [5, 7, 11, 

ISt^o 7-8 6^^*,4-l ^ 4-25, 


^4p^i^„ It4-25 


fiJllO. »f^MiIE^:«^Af?#^ll^fi»Op.68 

Scriabin, Ninth Piano Sonata Op. 68 




L39 




































































4 - 28 : | 0 , 3 , 6 , 9 ] 


111. A ))0p. 68 

Scriabin, Ninth IMano Sonata Op. 68 





8-12 




8-28 



4-1 

4-12 

4-18 4-21 

4-24 

4-25 

4-28 


7-8 

K 

Kh 

Kh 

K 

K 


5-8 

6-21 


Kh 

Kh 

Kh 

Kh 


Kh 

6-34 


Kh 

Kh 

Kh 

Kh 




6-21 ^#a}jia. fnj^#^#^=sxijezwji 4-21 m 


140 










































































TJii 


4-244-12 

Ri ^ Rp 

K-^$fe#S6-2l, M6-34Kfn-i"^^['6^*'«:ir^3i#&^^^o (Rp 

6-34 4-12 ig 4-21 

&<J,MaiaM1"0#fn®fPJiKh(5-8, 7-8)6^^Mo Silt,6-34 1118 
m 7-8 

—{0'Efn4pa^rawfB^ii^#.^3iSo 4-21 

7-8 6D?*,s^'Sfn^^jif^M45:ms^saai5i^« 1^ 
#,4-12 6-34 7-8 

6-34 ^ 4-12 ig 4-21 6-21 

4-12-^ 4-24 lfDfiiP®ra^fn32-feJiK(5-8, 7-8)6<J^^„ ^ 

M,5|5g 7-8 6-21 7-8 W 6-34 

4-12 m 4-24 7-8 

4-21 4-24 4-25 

S^^ 6-21 ^ 6-34 4-25 a^M'^ 6-21 

UW^L2, 4, 8, 10]M6-34|!!)^#*[5, 7, 11, 1]„ 

Saft^-zhStS^ 4-25 

4-12 7-8 4’,:I(P±M 

BP 8-28 4-18„ 

4-1 ig 4-25 Ro mm, 

4-18 m 4-12 
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4-18 WitHWo 

m iioTOw^^±0fa^= 8-28 

&«Jo ±ffi-^i[l-4-l],^#^^B!c;T-^Efe[l-2-l], 

S 

112)ta'isnn 2 3 

i^as 

ffi.*fi^&tllfei'^^)i:4-Z29(g^).4-19(^3j^^-^jgM). 5-5, 5-30,-^ 
4-21(JS^j£),6-22(^ti^!l)®,6-Z44(*f^#S), 4-Z15, 5-21, 4-16, 
1119 ^ 5-9(J^M),«S 6-Z19(JlJ®,*##§,i3i^^&jl#)o 

m 112. JlI^v^S«9^5il3g»Op. 7, g 2 s 

Berg, Wozzeck Op.7 act2 
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5 - 30 : [ 7 , 9 , 11 , 2 , 3 ] 



6 - 22 : [ 7 , 9 , 11 , 1 , 2 , 3 ] 
4 - 16 : [ 2 , 3 , 7 , 9 ] 



Hn. FL 

7 - 30 : [ 6 , 7 , 9 , 11 , 1 , 2 , 3 | 
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m 113. :«9c*^»Op. 7. ^ 2 mflJH 3 

Ber^, Wozzeck Op. 7. act 2, transitimi to scene 3 
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i'^ 7-3o,i!P^j 112 £T:^r^/jNo 

Kh(5-30)^TWA'n >4-Z15,:^E#^4’^{5lfn 5-30, [fn_affl 5-9 tfe. 


(5-9 ig 4-Z15 368 

4-Z15 5-9 4-Z15 

5-9 ig 5-30 Kh(6-22)iti,Mfi.^ 


307 /M?ttiJi0fJfiW,M 7-9 6-22 M 6-22 5-30„ 



5-30 6-22 

m. SEftitl!cfn5|S#fg3PIS^T6-Z19/44 

Kh(6-22)p^^Mo ft 369 

6-Z19 ^ 6-Z44 mmfii 5-21 ,f0ip 


/M5f) „ 

fti!&6^j^#t^m(4-4)MftK(6-Z17, 6-Z44) 
ft^ 9 /M?^ 1 

Kl^ta,4-14 iP#,MW±t;±imft 371 /M?o 4-4 4-14 

iii^4-i9 4-21 M Ro ^^0 4 - 21 , kh 


(6-22) , K in «^M6<J/hTr,'SftMf^; 

ffifKtt^^(-#lfPftai!c 4 fq*|5c 5 4-2i 

m 4-19 6^#ttftS^6(j/M?HA; 4-2i m 

4-19 

(6-Z19, 5-16 

368-369 /M5r6^ 32 112 
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367 /h1f 4^6^ 5-21,mjaf^A 6-Z19 m 6-Z44 
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369 /M5i 372 

5-Z18^'#S K(6-Z19, 6-Z44)W*B-^^'n o 
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^ ^ ^ 


tg , a fp b a fq c 

-0 wic^ o ®i"S'j 

raiir ffl ^ (M ^ iJffi I& > »f :StlJf *, fP ^ fa ®) 6<i 

{±; 6^ Affi W 

ja flN|&<(SP*3ft ))fitl“^&W”(Motto) ^ “ii'iift M±@” (Thema 
scherzoso) 114) „ 

®» 3 ^ fS®|j fa I& ( Schoenberg) fHj ^ ^ ^ > :5}‘A M ^ 0 # fO ® * 

4-14 ^ 4-18o 4-13 Ji|SlliMHill'$^iafKl&(Berg)|&W 

is t = 7 4-13 mmm^nmr 

^lf^#^>A„ ^fa-ll(Webern)^H^^n^>'&^^"o‘3-5, ife, 

'fe'^^®!lfai&l& Wl^, ftnM 't’0T^ o 


0IJ114. 

Berg, Chamber Concerto 


Motto 

{Langsame J.) 



8 - 14 : ( 1 , 5 , 6 . 8 ) 


148 


















Tm wmm 


Thenm scherzoso con variaziom 
{X = C£L 66) 


r:i. 


tzi:^ 


k*r 
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lA.iiir 
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btr r: 
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4-14: 11,5,6,81 


6~Z19: |1,2, 5, 6,8, 9] 

1 ^ 

4-18: [4, 7, 10,11| 

, '^4_13: (9,0,2, 3) 




6-5: [4, 5, 6, 7, 10, 111 


7-4: [4, 5, 6, 7, 8,10, 111 


8-13: (9, 0,2,3) 


6-Z44: 110,11,0,3, 4, 7] 


8-14: (1,5, 6, 8) 
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m 116. ^j0,S:((*/hjf¥?O«5#M'(tfl^ram/J'p°p»Op.7/3 

Webern, Four Pieces for Violin and Piano Op. 7/3 


4-9 4-8 
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9i 117. 


Webern, Four Pieces for Violin and Piano C^. 7/3 
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0!l 118. W4'pn))Op. 7/3 

Webern, Four Pieces for Vi(din and Piano C^. 7/3 

W (IB&* 0 3^) 
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A fn 6-Z6 ^ 6-Z38 B 

I’W 6-Z38 JiA 6-Z6 ?Ig^6<J,6-Z6 ^ A 6^,g,6^I^#,6-Z38 
T!6-Z38 = T(^, 9)„ 9, 1, 2, 3], 

u^. ^Bft’,5-7 6-Z38."Efn^ 

4-9 o M J. 5-7 6-Z38 4-9: 

[2, 3, 8, 9]oM*'^ 4-9 It a 6^ 6-Z6 fP 5-7 
lijfg,M^'&ltl«:^#ft B 

8-Z15 
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6-Z6/38 ft'^g'^gySlJ^T 6-Z13 0jlt,S 

a#^^-tJi0jMW,Miip.ft 5-7 5-19 

>4-9 
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E, D,tl- F„ 

Mf^S.^^\'&SW!liW&^&"^M^kiM'M.'a^^f7-A,^^-^ 6-Z13, 
116 

4-9 fp C WLmm %, iP A+B o , 

129 A 4-8 fp C 4>0JS6^ 4-8 ;|=BE>i!P#!l 116 fpm^o MM 

3-1 ^#t^,Bp A c 
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m 119 . 

Webern, Four Pieces for Violin and Piano Op. 7/3 



M 120 . 

Webern, Four Pieces for Violin and Piano Op. 7/3 



6-Z13 t = 1 fq t = 10 

6-Z13 

MiSa. $P^J 117 4-18 JiK(6-Z13)e^-1-^^„ 

l£5-19 taiSE.E^J 119 0f^o 

^j 120 mm<^ 

(^j 33)6^i^-tse^^ii®g5f^M^go 
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}ku±.,mK^WLmMnA^wm±m^n.%u^^n 121 't’Mife 
# 5 'jaitSI!t ims^m^o ^*±,* 1 !!:4M,M*fc3 



^ # 7^-a ^ ^ Iff , 0 *'S fn * w .7 4 ^ M ^ w ^ 




sp#,BPft^faBOp.7/3 ^MmM%'^%'km^mm^VM^n^ 


m 121. »f!i#i£^»rS;ms^ 4 ^^^iBgm))(No. 2 ) 

Stravinsky, Four Studies for Orchestra (No, 2) 
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n 121 w A-H 
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A-218-2 

E, F, H 

5-3/7-3 

B, H 

6-Z3 

B 

4-3 

B, E 

7-4 

B 

6-Z6/38 

A, G 

4-4 

B, F, H 

5-6/7-6 

E, F, H 

6-Zll 

B 

4-6 

C, G 

5-7/7-7 

G, H 

6-Z17/43 

D, E. 

4-7 

B, H 

5-10 

H 



4-8 

A, E, G 

7-15 

H 



4-10 

H 

7-16 

G 



4-11 

B, F 

5-Z18 

F 



4-12/8-12 

G 

5-19 

E 



4-14/8-14 

A, B 

5-22 

D 



4-18 

E, H 

5-23 

F 



4-19 

H 

5-31 

E 



4-22 

H 

7-32 

H 




4“23 A» F, G> H 

4-27 H 

m 123. »fit^i4S:9f»:«'i=SxfxPAgS53ftram»{No.2) 

Stravinsky. Four Studies for OrchestraCNa 2) 




^4ij 9,MmimmMmmm 33 

^||'g‘4-23![3, 5, 8, 10],jii^i 

^ B O 

E B I# DFi 4^ 

t M 0^-£* , fait s fr0fM5i^ , 3^7^ 

Wo 6-Z3„ 

b 4'E HJ M W^R ± W >t JJC o 

1135 a "EW 5^711. 

5-22,K^D4ithSii.Ma.l5Eji7fl^#4'^?5^®—^W'&Ao a^il» 
■SipJiT-fl^^Jfii&W^ni^o 6-Z17 

^ P 0 

E. 8-18/4-18 fP5-6/7-6„ M 

H'^ 8-18 5 ^**^,5-19 5-31 ,•(& 

8-18 W7*,H^'Efn^^ffl t4fa^i£5ijWMAitl 
SEo 4-8(45 g A)waiai,^Eii7jfj!&^MS!JW 

—#?j(^MitJ55;W = 

G. 4-8 ig 5-7/7-7„ |^ 

4-23^h,Gi »awft^ii^3SW4'jWife^iP7ai®i7aiST-/hm g^ 
R%^^Gl 4>,4pHl3iT45iKflfeWW^'^o 

W-I-M 0 Hi f^ 
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'g-K* H 122 &^^4>j)igywsii#.'ffeinK^n 

fq4-i8^^^„ 

i£mmmtjmmm$^m , #y 123, 'a^- 

4-4 -my^mmmo a2 m b^ 

1211’jaiij 

WSP#,A2 fn A1 4^ 

A2 8-14 &<j.^>'g-l:,M B3 

^m^J^\'MA-u. A2 fqB3 8-14-^4-14 ;tl'^ 

Wi^#M,AfnE,i^#ai5|So 

A-FC. 6-Z6,j>[^q#?4W A 

a^„ am^ 

8-8,Mjag|5#n«p4fi&M^»^6^#*o Ife 

i4SMM#3y'JMJi A1 rp 4-8 4-6 C 

6-Z38,j^XJ^ 6-Z6 

Ai fill.^,6^1^11. |fclt#,4-6iA6-Z6 il36 

A+B&^i4ife4^^ 

nr BJ S fis ft M li */h/J n W fi if M W o 

A+D. *^±,g 

^Aft®ii4-86-zi7(D 

4’4Mrz* E 

H'^, 4-8 ,{0'Em . 

A+F. o 
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4-23 A i^jjia 

4-8![3, 5, 8, 4-23„ ft 

Fi t.4-23jillJftiKWKft56^@SSg#MMo 4-23 
m M tW 4-23 Ji t = 5 

G-ft Aa-^ii3M,i»*.^SlJM##ft Fi A1 

4’l^#WE4’61ll^ B-^ A, 

A+G. i^^*'g-^6-Z6/38-^4-8„ iA AflJ G 
* 4-8,MJ.aft 4-23 mtto 

4-23 gi g^ 

ft65lh*SlTio 3i^AS!a:^mM'^4-8:[ll, 0, 4, 5]. M^A 
1^6^4-23,ftii^Me^^fii#^f^ft^'$#^o 4 - 8 Mg 

fnGlMlilfcCJg^.M^iJi AffiB;t|iiI®MM^i;]&5fc^o ftG^ 

8-23 6-Z38, BP A 4> 6-Z6 6-Z38- 

T(i(6^), 6), i ^ 5 ,m 

5.j&iE$fJi ft G 

A+H. 

iSft-So 8-23, H2 A 4^ 4-23 m^ikmi'Mo It 

B+c. 

4-6 ft Kh(6-zii)t4p4f^0Jil, 

B^ |nB4 mz 

B-FE. 6-Z3, 6-Zll ^n 4-18„ 4-18 ^Xft E 

W 1U 0 „ W^ft B 4^ (#SiJJift Bi B4 4^ ), 
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4-7„ 4-7 B1 ^ B? ct* 6^ 4-7: [11, 0, 3, 


B-t-F. ^ffifPB^^ 

F B |!cfn4 

F 5-Z18 Ji* B 4^^ 

5-Z18 t = Ho F 4-11 JiiA B 4^gl5M 

t = 10 t = 0 

6^7F^#^M^IK*^5-3:[10, 11, 1, 2, 3],jaft 



B+G. 


'^o 4-18o fq 

Sifc^a^im H JiiA B ^46^0 
j!iP3S T 3^ ^ ^ 4* #SJ 0 
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H 4'^K|4-4![3, ■ 

4, 1 

5,; 

8 ] 



B 43 4-4: [10, 

1, 

2, 

3] 


ITe 

H 4'6^ 4-7:[11, 

0 , 

3, 

43 



Bt6^4-7:[11, 

0 , 

3, 

4] 


To 

H4’W5-3:[11, 

0, 

2, 

3, 
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Bc4W5-3:[11, 

0 , 

2, 

3, 

4] 

To 

[11, 

0 , 

1, 

3, 

4] 

IT3 

[10, 

11 

, 1 

, 2, 

, 3] 

Ti 


5-3,K4>^—Tio . 
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ITo m ITi H 7-3* „ 

Tio. ITo o 

c+D. e-zi? 

m 121 im c+di^5k 8-i8,ji* EMBPtiw 4-18 ^Rmu 
8-18 6 ^ M #®^0 

C + G. SI C6^^^^^'^,'(5i{XC + G>t:tJJCc G^ S'fe'g- 4-6 
(IT4),MB.Gi lfc'a#4-6(T7)„ 5, 11],Hitt 

4-8 SI 4-6 ^ Ri i? Rp Rp 

D+ E. 6-Z17(D E 

D+F. 

D+H. 3iW^^^Kjii3t:^M6-Z17/6-Z43^4®^^„ 

M'k 6-Z43(H4>)=T(6-Z17, 1)„ 

E-|-G. ^^6^^?i!f|;^^|^^Sl 4-8o (t = 2) 

E+ H. 6-Z17/6-Z43 ,M*^t£@lTB 

D+His^iiTo H e, 

4-18(T4)SI5-6(IT9)„ 


Btt>W 5-3i[ll, 0, 1, 3, 4] IT3 

[11, 0, 2, 3, 4] To 

[10, 11, 1, 2, 3] Ti 

Mjtbl>:^itl¥:5-3:[11, 0, 1, 3, 4]6^^M17-3:[2, 5, 6, 7, 8, 9, 10]fflTio^{i, 
5-3:[ll, 0, 2, 3, 4]65#*7-3:[1, 5, 6, 7, 8, 9, 10]ffl ITi Sff. 
5-3:[10, 11, 1, 2, 3]W^I'*7-3:[0, 4, 5, 6, 7, 8, 9]ffl ITo Sff, 
SPnIiP^#0fife,#tfiH+fl<)7-3:[O, 3, 4, 5, 6, 7, 8]„ 

^,IE«S*)fltSiTio, IT, IP ITo. 


166 






F+G. i-23 ff:f3 Fi Gi 4^^ 

GI 8-23 Ji F t 4-23 .J^Ji— 

F-fH. H Fg„ 4-4. 

8-23fq5-6„ 

G+H. 7-7^G^ 3t#ii^{5t 

6„ 7-7 ^ g^ 4^ 5-7 6^^® 

±W^t'*= ft^,M*^8-23,H2 W±^SP,^iAGj 4^^ 8-23 31 
ilt = 2 

«|!sfn TOigff ji'tt WM#. ^ ^ 

m^Mm3\,is.xiTij^&^ii.nnm\iT 0 jawM^S7cM,-4'ra 


A+B + E+F+H (®^^*^:AWfP?t4g4-14) 
A + C + G (^^ft'g-:6-Z6/38-^4-8) 

A-FD-FE-BH 
A-FE-fF-f G-fH 






S Op. 7/3 




±„ ■^J124 4’^Wfl^W^i^o 



ffi±, ras, ^n 04-^15rTOj4i, S is-TO 


139 


167 






































































































































a) Text - dependent segmentation 


— Jr - --- 


7i T FS 7 

IjB _ 

rm a rr^ nm 


— Ti* nm n .. l __ 

1_—1 1 I 


6-Z37: [5, 6, 7, 8, 9,1] 6-21: [11, 


1,2,3, 5,71 


8-21: (4, 6, 8,10) 





4-13 





170 







Ta 



tl* 

S-IO: 10,2,3,5,61 ~ 

6-2:10,2,3,4,5,6] 





5-1 ,_ 

5-10 





4-8 

4-9 

8-10 4-11 

4-13 4-16 

4-19 






5-1 

K 


K 

K 

K 








5-10 



Kh 

K 

Kh 








5-13 

K 



K 


K 

Kh 






5-16 

K 


K 

K 

K 


K 






5-19 

K 

K 



Kh 

K 







5-20 

Kh 

K 



K 

Kh 

K 






5-24 



K 

Kh 

K 

Kh 

K 






7-28 

K 

K 


K 

K 

K 

K 






5-31 


K 

K 


Kh 



5-10 

5-16 

5-19 

5-20 

5-31 

6-5 

Kh 

Kh 



Kh 

Kh 




Kh 



6-18 

Kh 

Kh 



Kh 

Kh 




Kh 

Kh 


6-27 



Kh 


Kh 



Kh 

Kh 



Kh 


1^5-10 

irs:i-»5K5-i,jtJii^2/hi5r4’6^E^ 1142 


171 





124^^0 *^J125p^b 

« t s-mt 


114) o 

Slo ^MKh(6-18)6^^M= l^^mft^5-13ia-1-^J^hM^h,A 

K(4-i3)6^^^„ 5-13 ® kh 

(4-19) lb lift B tfo H* 4-19 Kh(6-18)61l 

pmmm. 5-20 

P^,'^'WRAK it A2 t,5-20 
*^{t^,l^KtlllE-?^= 6-5,A2 Mfq A1 :f 

mW^^^?**4-9:[7, 8, 1, 2],l^lt6-5 

n&Me-5 ^mm^U^:km%^m^,8-n,Br^ 

'&. 125 p b)^ 

Tffi6^Tt^±0f^o 6-5 1^ 6-18 ^ Ri Rp 6-5 

6ti^-«jggs*o n^,p^im^m5-i9M^mMo b^vj,- 

8-13,?fM.l^Ji A 4-13 6^ 

125)„ 8-13 Tffiw 7-31 

S A 5-31 fin#*, ffl t = 8 ig t = 5 #{4. Jtfc^h,7-31 

b:i t = 9, 6-27,B 

«^{lilEWI^(#»#!|124)o 


172 



Tfi 


ff)pfj6^^D, Ffq A^iaai^l^Wo 

T]il#1^S4’.BP ll/M5r4'&?J4-19„ j$i£i'^^tJi5,5-13 

bip(1146 ^ 1144)„ 

B tf fJdSa^l^^'n Ji:5-16, 8-10 m 6-27„ 5-16 ^ 8-10 
Kh(6-27)^M 7-13 fP 8-10 —#, 

^o 126)pr#tilW^^'H 

5-10 ifcJiKhC6-27)AC I'Pt 

M«^o aife.|^5-15:i:5|-Ri 5-15i!PB4^6^#.^frSI#= 

Rp ^ 5-10 c 

c tJiPt—4-16,3^1^ 

^o 3ii"®^)iKh(6-5)W-^^M,M 6-5 IfllJBi^tHailS A2 
liHlJi Kh(5-20)fl^-^^M ,]fB 5-20 Ai = 

It?f4-16 [fa^h,Ct6^*^tPJiiA A 

15-1 a 5 

^6<lo 5-10 ^ 7-10 

^ 5-24 7-19,C 4'Si56^;^S«g,^iA A 

5-19 7-19 

6^0 7-19 Ji 5-19 

iPffffiW,Bg-% 5-16 -% 5-10 

8-10 8-10 6-27(B 4>)^ 5-24 


yjN o 


173 








174 



































































































































































































































































































































































































m 130. 



7-16: |9, 10,0,1,2,3,6| 

it^w ^*t 
, Hifc^ wfgit ft 'Sin ftiai o 

6-z42 

ra?J:= 6-27 6 -Z 42 

4-2,Mft 4-2 ftjillj^ 3-3„ 
K^ftji1'W^MitjM/M5rp^*W^B±;d-^fiK„ ^J 129#tbg 

s-n h 4-2o„ 

ft#^-^ 3 6-Z29 Jfhko , 

ws^*^;t-o mm^- 3 

p^ja^i^,BP^ji29 


180 






^ 6-Z23, 6-Z45 

it&K. mm^ 5 ;!ct,®iifaw F 


o 






n 


g,3i 


^ 6-Z43 7-25 ig 7-28„ 


i 6-Z28 6-Z42 130)„ 

sijTM^Msijae^i^ #1^ B ^^^1 tB-®if 

liKT ia*i^“n^p*j 

6-Z43 5-28 BfiX^o 

it. mm^ 11 3-1 




/\ H 

6-z25„ mm^ 123-1 5-32 

7 - 29 . 131 

tf JaiiJ '^■^{57^^ 6-Z25, Wl hft o 


%^WlWl^ 6-Z43,a^E 5-20,jtJ^ 3 +1 

iJtb Hitt.jaMft B til—A 

16+3 

6-27. 5-28. 5-10. 5-25 fq 6-Z43,0f 
A ttillEilo ^ 16 + 5 


“M+SJcK^ t M 3^ h*. 

5-19 5-28 

^t#Tii+ft^o^tP+JC'^T-+W(A>rt#T+-F)t^B.*l^+ft 
me. ft^-1")ig;$:t.llt^!thW^P|^Ji6-Z12,'f0itf^iT:^tWlfcS: 


i 149 


181 







150 


cn 

M 


* 


LO 

cn 

t 






CM 

(TO 

ih 


-d 

NX* K/^ K/* K/* 

HH 


m 




00 

CM 

I 

oo 


CO 

CM 

OO 


o 

CM 


OO 

T—l 

OO 

LO 

I—I 

N 

1 


^ tci 




>i f ^ 4 


K^ Ky^ S/ 


J3 


eo 

1 


o 

CO 


cni 

CM 

I 

t>- 


oo 

CM 

I 

LO 


t>- 

CM 

I 

i>- 


LO 

CM 

LO 


CO 

CM 

I 

LO 


CM 

CM _q 

LO 


j:^ 

tat: 


tac: 


o 

CM * 


LO 




cn 

f-H 

! 

LO 


cr> 

I 

E>- 


LO 




jc! jz; _C 

K/> \y> Ljy< k> K> Ivy* k> ^>1 M"* ivy* 

hJM )JtH |i^ HH hM I** l-*H L-*H |JM l*H HM HM 


JG _C 


jc; j:^ 


-G -d ^ ^ Jd 

•V ‘sy** Sy* V> K/^ kA K> Ky* Ky* S> ^y* 


-G -d 

*v* V* V* Ny^ S/ 

HW | 3 -t HH 1:1^ Hh 


tat: 

;ac: 


* 

-d 

j:t 


tac: tsi tat; 

tat: 





K 

K 

K 


ta=: 

tii tat; 

* 



tii tat: t^: tat: 

tat: 


* 

1JC4 


ta^ tai 

ta^ 


tat; 


tt: 

* 


J»C 

tat: 


tac: 


tat: tat: 


tat: tat: 

-d 


* 

tt: tt; 


tat: 


tai tat: ta: 


taC 


k/ K> tv* k> s> 


tat: 

JS 

jd 


k> k> 

A A 

tt; 


♦ 


♦ # 

tat: tat: 


ta: tat: 

* _d ^ 



L> ^y'‘ Ky^ LV* ‘vy* 

>X 4 A ^ ^ A A ^ 


tad tad 

^ ji: x^ 


-d 

KA K/* Ky* ^ 

^ A tX( ^ A 


td tad 


<ln 

W 

<tl 


CM 

4 < tat; 


oo tac^ t4 


>Jh ^ ^ 




tat; ta^ 


* 

tat: 


ta^ 


LO CO 


cn 


oo cn 
t:^ CM CM o 


CM CO 


cn CO xt* LO 

OCOCnOCMCOL01>-OOCnO'—iCMLOfO^CM^^C^^vji-vjcjcio 
1—(1—t^CMCNlCMCMCMCMCMCOCOCOCoNlNJCMtvlNlCMNlNlcOCO 

' r I [ I 1 I I I I I I I I I I I t I I I I I I I I 
'-LOLOLOLOLOt^LOC^C^C^LOE>-t>-LDCOLOtDLDLOtOLOCDLOCO 


I 

LO 






182 



TJS 


0|J 132. 


25] 6-33 



6-Z46 


19+1 Ab 6-Z19 m 6-27 20 itbff It 

{K^gPtAWfP^ 6-Z24 W 6-Z46,1^^ 6-Z24 

21 ^||^XlHlPJT?f t = 10 

6-z49o 

131),«#;t^> + 6^^-+f-ni^Ji 6-Z28,l^Ji 1151 

6-Z49 


183 






^ij 133. 


24+3 



^ij 134. 


24+3 





[|V tj*- \\-W 


1152 


6-Z28: 11, 2, 4, 6, 7,10] 5-28: [8, 10,1, 2, 4] 


24+3^, 3 19+1 

-esj 133 

4-23^qjKW^^W4-Z15#Sr^ia^f®0 ia 24 + 3^^[<]± 

20 + 1 - '^mn 


© tt#;*|||45.a++glilS20l[fc+j!&6^-++gSffl^S7jc¥W,<fi.i4=«+ 

ail-+#5iSWil5S;ifi4+»r#StiC»f* 1969), 

® ^eL+Sll*#)^ 6^^^tkmiASmm T. W-S (Edward t. Cone) B 

isaifeffi(1962). 


184 





CO 

M * 

CM 

CO ^ 

taci 


u: 


oo 

CM 

) 

t>- 



•on 








LO 

CM j:^ * 

;a^ ;a£i 


CM 


CM 



LO 



o 

CM 

« 

* 

1 

lO 




to 

I—I jc3 ■t' 

;a(i 


o 

1-H 

LO 






O 















CM 













* 


1 







las: 








CM 















1 

lac; 





lac: 


taij 















t>- 

Ol 


Ol 

CM 

CO 

LO 


o 

to 

o 

CM 

LO 

oo 

CM 

CO 

rH 

c^ 

CM 





r—( 

1 

CM 

CM 

1 

CM 

1 

CM 

1 

CO 

j 

N 

f 

CM 

N1 

N 

1 

N 

M 


LO 

1 

t-- 

LO 

LO 

1 

1 


1 

t>- 

to 

to 

to 

1 

to 

to 

to 


185 



4-Z15 8-18 8-23 8-28 




LO 

ro 

I 






_d 


CNJ 

CO 


^ ^ ^ 


CO 

E>- 


* 


j:: -C 


o 

CO 




* 


cn 

<NI 

I 

t>- 




OO 

(Nl 

I 

LO 






o- 

CVJ 

I 

l^- 


tic; tac: 


LO 

(Nl 

I 

LO 


* J^ 

jic: 


_d 


CO 

<N3 

I 

LO 




J=i 


o 

<N 1 * 

LO 


* 


* 


Oi 

1-H 

LO 






LD 

i-H 

I 






LO 


^ t:< 




-1 r" o 


^ 


1^ 


j:: 




M -cj 


tid isc; iici ^ 










_GJ^ jS-Cj:3 *jz!^jS_l: 

‘VK/'VV'v^V'S/'v^'v^ V'V' >sys>ts^V\>K>is> V* 

^ A h-M 1^ hCn >-Ch Mh »*-t i-U »Xi ^ pL) »Xh PCh >X4 pL^ 


JS ^ 

In> K> \> tv> \> k> \A s> K>t K> L>< s> 

hXh ^ >Xh pL) >JM t-iH M )Jh 


-C 

\/ \j* \/* K> 

^ ^ )JL( )Jm i>M Mh 


C<1 

^ 1 ^ 


K> K> K> K> 

^ MM ^ ySmi A Mm a 


!^ ^ 




th ^ ^ 




cq 


I 

LO 


OT 

rH 

1 

o 

OvJ 

1 

CO 

CM 

1 

LO 

C<1 

1 

(>- 

CM 

OO 

CM 

1 

o^ 

CM 

o 

CO 

1 

1-H 

CO 

1 

CM 

CO 

LO 

1 

LO 

LO 

LO 


to 


1 

1 

c- 

LO 


yo 


cn CO 'Tt* LO 

LO CVJ (Nl 

CO N 3 N N N 

I I I I ) 
C^ tC LD LD LO 


l>- 

(M 

LD 


O) 

OO 

CM 

N 

I 

to 


o 

CO 

) 

to 


CO 

CO 

to 


CO 

tM 

I 

to 


186 



Tie 


Afp b^ 

6-Z45 

6-Z19 if 6-Z45 W Ro 

# # # rt li 6^ fe M M iin 3S T # # # Rl # S M ^ fn 3g ^ W1^ # 

a^« M,6-Z19 4p^jifc^Ji:^#7-Z37 i-ItS't’lii3066^11-6^ 

129 Bf^:kmm^m' 0 m'ff 


M 136. 






if 


\>K 


w 


4i 


6-Z42: 6-Z42: 

to, 1,2,3,6,91 [11,0,1,2,5,81 


gip 


0 


22+-3 




!]♦ [>♦ 


*>: 










8-23: 11,3,6,8] 8-23: (11,1,4,6) 


^ 137. 


0 




>* > » i |, 


izm: 


5-10: [II, 0, 2, 3, 51 


B - 

16+3 


6 ): 


5-10: [8, 10,11,1,2] 


187 


































155 


m 138 . 



7-16: [0, 1, 7-16: [0,3, 

2,3,5, 6, 9] 4,6,7,8,91 


m 141 . 


A 

B 

B 

7+3' 

20+1 


16+3 



7-28: [6, 8, 7-28: |6, 8, 5-28: | 0, 

9,10,0,2,31 9,10,0,2,31 2,3,6,81 


fl^lj 139. 

A 


B 


3+1 


15 



0|J 140. 

A 


7+1 


B 


Qzl 



13,5,6,8,9, 10,01 I8» H, 1,2,41 


^Ij 142. 

A 


B 



o m 5-23 ^ 5-25 

7-30 ^ 7-35 

7-35 6 - 33 ,^s^aii 5-23 ^ 5-25 


188 



Tig 


'a 


8-i8„ 

Hi 8 - 1 ,sfigatf 3 - 1 ,^n b 1154 

”& 6^ ) ^P S E tii sa 6<) #-0-fi^ ±M;i II] ^ fct;= 

^!) l36^tiiK;±]SE® .W®MS'^’IP^^1 

ISlo 1"*'^Ji6-Z42,3^BMIIJilo j^MW t = 11 

mW3\ 3-1, 

^m.M^ 8-23,3iK* E^liiM,^22 + 3 

^Mt= llMo 

tiisa* A ig B 137 3\ 146 

^ 5-28/7-28 ii 


yul^ O 




^WlM^ 5-10(^J 137) A,f^^- 

5-10 (194+1^) 

7-16(#!l l38)aiSSlTWI^:,Mft]^#1#<JtT 
i3 7-16 H-Wi&P^IiI-±T^^4’W 8 

* 6-Z28 ^ 6-Z42 7-16 Pll'lf J^o 

^^M'a 5-20(#!l 139)Ji Agcfi— 

3 B 5-23 ^- 

15 iit. 


189 





7-25/5-25(#!| 140)^^itfStjm^„ 7-25 * 7-|-l 

A 6-Z45 

.m B 4> 17 ^6^ 5-25 J(l!|^^ 6-27 

m 141 ^ 7-28 

t = Oo #11 5-28 ^ 

7-28 B 134 fj^m. 

7-32(M 142)f^^^ A 4’W-1'*'^^g{USE,MftfeW# 
mwm^ 6-Z46 20 

156 

A-tfetHSEft B4>o M 143 
6-Z19 w t = 8„ 

tbKffl T3ii;ff^l^^) 5-Z17,ja^:ft3^||6<I# 


0|J 143. 


3+1 


$ 


k 




w mh 


6-Z19: 

[2, 3, 5, 6, 9,10] 


1+2 




Wr-# 


il-«- 




6-Z19: 

[10,11, 2, 3,5,6] 


B 


19+1 








6-Z19: 

|2, 3, 5, 6, 9,10] 


0!l 144. 


3+1 


g P • 




m 


=fc 




I 

g 



6-Z45: [6,8,9,10,0,3| 6-Z23: [9,11,0,2,3,5] 


B 


24+4 






U , B t 


6-Z23: [6,8,9,11,0,2] 


190 



TM 


m 145. 


A _ __ B ___ B „ B ,_, B 


1+5 

15+1 

17 

20+1 

24+3 

\l l-M ^ 



~Z‘,M _^_ 

=S= 


- ^ — 

— ^ — 

—— 


G 

H 

I 

J 

K 


- 

•^rm 

-^*= 

-- 

itii*t 


6-27: 6-27: 6-27: 6-27: 6-27: 


(7,10,0,1,3, 41 


(11,2,4,5,7,81 (8,11,1,2,4,51 


[4, 7, 9, 10, 0, 11 


(3, 6, 8, 9,11,01 


^Ij 146. 






»—»■ 












I 




6-Z43: 6-Z43: 6-Z43: 

(3, 5, 6, 9,10, 111 |2, 4, 5,8, 9,101 I**. 2, 3, 6, 7,8] 



B 


B 


B 


7+1 


15 


16+4 


24+3 






I 




6-Z43: 

(6, 8, 9, 0,1, 21 


6-Z23/6-Z45(^a| 144)E^5ititiiT(^J 129)„ 

6-Z23 B ^ 

-t t aSl eilSP#, . 

6-27(^J 145))?^^ 
m 145 6-27 

t=3-^t=9,]faj3-#tm#ltG^qj^H^ni;t(S]„ 
5-31,J -iidjaift 20 +1 
6-Z43(^aj 146)/Uai0?^s^$M^^S^o 

1^:1 ®f ^ BJ ^hff-^ S t 

ji{s#w= m 147 a fn b 

o 


191 







N] 

1 

CO 


o. 

pl^ 


LO 

N 

CO 


I—< 

QC 


cn 



N1 


a 


1 

CO 


pci 



a. 

a 

oo 


P£j 

Pii 






a. 


o 

CO 



pci 




0^ 



o 

crt 

I 

CO 


a 




Oi 

pci 



CM 




N 

1— ^ 



1 

CO 

P^ 



a. 

Cu 


OO 

pci 

Pci 


CM 




N 


9- 

1-^ 


CO 

pc; 

pci 


a 

Q, 

a 


pci 

pci 

Pi 

f>- 




CM 

CM 

CM 

CM 

1 

CO 

pci 

pKi 

pci 


LO 




CM 

EM 

a 

a. 

a 



CO 

Pi 

Pi 

Pi 



o. 






Pi 





CM 






NI 


a 

a 

a 


j 

CO 

Pi 

Pi 

Pi 

Pi 




a 


a. 

CO 



Pi 


pin 

CM 






N) 

a. 

o 

CM 

p? 

*- 

1-^ 

I 

Pi 

Pi 

Pi 

pij 


CO 


CO 

1 

o 

Pi 

9- 

Pi 

a. Q 

Pi Pi 


a, Q. 

o. 

a 


R 

R 

Pi 

Pi 


a 

a 



Pi 

Pi 


a 

Pi 

D* 

Pi Pi 

t—H 

Pi 



Q. 

cx 



Pi 

Pi 


cS 

Pi 

1—1 

Pi 



a 

cx 

cx 


Pi 

Pi 

Pi 

Cu 

Pi 

CVI 

Pi 

CM 

Pi 

Q. C\) 

Pi Pi 

Cu 

a. 


Q. 

Pi 

Pi 


Pi 

Pi 

o 

Pi 


Pi 


D? 


O* Q* 1—1 

Cxi 0£^ oi Di 


cr> 

a. 

Pi 

CL 

Pi 

EM 

J 

CO 

rL 

Q D< Q 

Pi Pi Pi 

r.. 


9- 

Ct^ 


P? 


a 

p^ 


o 

pti 


9- 

pE^ 



CO 


LO 


OO 

CTi 



CM 

CO 

LO 

CD 

05 

T—( 

CM 

CM 

CM 

c~ 

CM 

CM 

o 

CO 






N 

CM 

EM 

EM 

1 

CM 

EM 

CM 

Cp 

CO 

CM 

Cs3 

CM 

EM 

CM 

CD 

CO 

CO 

CO 

CO 

CO 

CO 

CD 

CD 

CO 

\ 

1 

CD 

CD 

CO 


192 






f!ii,Hifijfqfffpr-i"#i5?a^ffi«^^c s.:t,^mM'^ 6-27 

r 2 Rp ^^,^M.Rm e-zw 
6^?I,6-27 R2 ^ Rp 

®iai^(^j57)„ 

m usmmrtam^ 

5 jlM^Mo 

^jfi(k^mm^mn!Ji3\T 6-z42 m 6-27 ztmR2 ^Rp^^o 

^h,EP 6-Z19-6-Z45 :&Pifffia0Jil6U59P#,ji#a*6^'^M 

1159 

wm^ 7 Rp \^m Ro 

ftiii.Rp 6-Z19 

% 5-20 „ 

IS^fcb&UBtf^fnj^^lETRp^^lilSRo-^Rpo 

16 + 3 ^{flll 6-27-6-Z43 

6-Z43 

PilWl^o 


193 








CN3 

ES] 

1 

to 


'tf' 

N1 

t 

to 


P£j 


a. 

- ^ 


LO 

to 


lO 

Nl 

I 

to 


o 

tt; 


(Nl 

I 

LQ 


a 

0^ 


Dii 


c? 


CM 

CT) 



to 


1—1 

1—f 

t>- 


Nl 

1 

Nl 

1 

N 

CM 


to 

to 

to 

to 

to 


o 

CM 

D? 


a. 

pc: 


Cvj 


(g- 


a< 

pc: 

r~i 

1—( 

oo 

T—( 

o 

a 

psi 

r“*i 

to 


eo 


CM 


1—( 

pd 

LO 

1_1 

pc: 1_1 

LO 

p2 

LO 

1_1 


CM 

CO 


CO 

Nl 

I 

to 



cn 

LO 

cr> 


CM 


1—( 

CM 

N 

Nl 

1 

Nl 

1 

to 

to 

to 

to 


i>- 

CM 

to 


t>- 

CM 

to 


Q. 

CL 


1—1 

O 

CO 

O* 

cti 

o* 

Pi W 

o* 

pc: 

- ^ 

- 7 


CM 

Nl 

1 

to 

^ V 

- 


LO 

P^ 1-1 


c? 

^ LO 

P^ 1-1 

p? S 

P? 1—1 

o 

PC 


c« 


CM 

CM 

CT> 

CO 

cr> 




<—i 



o 

Nl 

1 

N 

CN 

N CM 

Nl 

CO 


to 

to 

to to 

to 

1 

CO 




CO 

f—H 

1—1 




_j_ 

+ 

+ 




LO CD 


o 

1-H 

CO 



i-H 

CM 


194 


[5-20] [5-10] [5-28] 

24-1-3 6-Z25 6-Z43 6-27 6-Z23 6-Z49 (6-Z42) 





19 + 1 ^ 6-Z19 m 6-27 

5-16 ^SEai5|S&^ Rp 

n\ksmm^ 20 Rp ^^vimx R2 ^ rp ^#.^.6^- 

132)^h^l554'6^ 6-Z24-6-33 * Rp 

6-Z24-^ 6-33 5-23:[2, 4, 6, 

7, 21 ^,1^ 

Tai3|^+:i Ro Rp Ri Rp„ Ri 6-Z49 

m 6-Z42 zm. 6-Z49 Ji B 6^^;5-1-ffI^,6-Z42 A 

Sllll—^fO^o i" Rp 

+ :* 6-27 6-Z23 5 5-10. 


m 149. Rp^Ro. Ri. r2 

6-Z19 6-Z19 
6-Z23 6-Z23 

6-Z24 6-Z24 

6-Z25 5-23 6-Z25 

5-29 

6-27 5-16 5-10 6-27 


6-Z28 5-22 


5-31 

6-Z28 


6-Z29 


5-31 

5-31 6-Z29 


6-30 5-28 


5-31 

5-31 5-31 6-30 


6-33 

5-23 





5-29 



6-33 

6-Z42 


5-31 

5-31 5-31 

6-Z42 

6-Z43 

5-20 



6-Z43 

6-Z45 


5-31 

5-31 

5-31 6-Z45 

6-Z46 

5-27 



5-Z38 6-Z46 


6-Z49 5-22 5-28 5-16 

5-32 


195 







m 150. Rp 


6-Z19 

6-Z19 




6-Z23 

6-Z23 




6-Z24 

5-Z17 5-10 

6-Z24 



6-Z25 

5-20 


6-Z25 


6-27 


5-10 

5-25 6-27 


6-Z28 


5-26 

5-Z12 6-Z28 


6-Z29 

5-Z18 

5-29 

5-29 6-Z29 


6-30 



6-30 


6-33 

5-23 


5-25 5-29 

6-33 


5-29 


5-31 

6-Z42 

6-Z42 





6-Z43 

5-Z18 5-28 


5-Z18 5-28 

6-Z43 


5-20 


5-31 

6-Z45 

6-Z45 





6-Z46 



5-32 

5-34 5-Z38 6-Z46 

6-Z49 



5-28 

5-34 5-29 5-32 


n 149 ^ 150 Rp 

Rp 5 TG^H-^o JJliiS^T—®)iSl^ 

B 4>®o 

Rp 5 ,flcfn^SE 

MM,It 5-Z18 ^bmm^ 3 

6-Z29 6-Z19;t:M,3a^*'^SM-^^#^^ltWA#fn 


162 


H^SS^aiW Rp 149 ig^J 150 


o 




® ^a^*'^5-31ftS'M1:n”q+S—l^asw*-^. 'eil3|e^E“K^I|”W5|i®® 

201+14b). i969,^ s? ^ 89 m. 


196 






aitfcS^^g 

m 151 jiiifai&«t3^^ttEi'»op. 16 

. S|5^0 ft ^ 

^ffeW«fn^^»(Hannonielehre, 1911)®^Sillil 

#5P^aKi®o 

^gig tli US .mt** o 


®|J151. ^<0^:mS3^ft£mOp.l6/3 

Schoenbergs Five Pieces for Orchestra Op. 16/3 

□ 




Moderate iJ = 64 


) 


m 


E 








S 


^o- 


tTTT- 


frur 










< ): f. frB 

V C m 


zm 








kh 




i 




TV 










® #!|Sa.#*S&ife#(Craft)1968. 

® ®Tt*=fiffis.(wbem)s igis^pa^ 

(C. F. Peter Edetion 3378). 


197 
















































































































































































































































201 


iiiei 











































































6-Z19 

I 

8-20 













































































































1169 


M 152 
^it^J o 

la m ^ ^ M Sll M ^ ^ ^ M'S # - ^ ?F it ftJ'E 

i.M?^ 2 3„ i 

4-19. 3-l,fq3-4„ 

tiE:-^^Sej^61lia^To A-Bb-Aba^JESIJ,3i^?^i'S 

Tffi6^{K^^#iPTS*!E-F-Eb. B-C-Bb. G#-A-G,fPC-C#-Bo & 

Wtf-^KJIci^^SSiiil^ 248 /M7?F^W?iic^W>tgo ftiim 

* 234-244 />1?,3i1'^miij3tffW#WSXi[TrM3J^P, 


205 






B-C-frC-Bb „ *1^— 

m 0 f 6 ^ ?FJ&^n ^i| 5 # 5 f »ap <a ^ 

5-Z17, 

Ha^mJsJlA^^(259-253)^mWo Site ,151 5 - 17 ^h,jiM 6 ^fP^W 

5 i * ^ 1 ^ WW W fft 

®o mit,^^M'^ 5-Z17 
153 tw 

'If^Ro 

m 153. gft^0^&:«®K^^flSW»Op. 16/3 

Schoenberg, Five Pieces for Orchestra Op.16/3 




235 



[248 


249 



[2^ 



^ ij^ j it**o :|'.^o g^fi 1^ 




.^^5 l^lii ^ 


te 


4v jjli n l|j« t> |>g i|^n Ij^ n 


t_ w ^ -y- n . _ h:i»» □ ■.» >1 _u-ri*-*_ 

t| |» ■ l>o 4t j» >1 ili j ll 


T. T„ Tj T. T, T; T, T„ T, T„ T„ T, T. 
min. max. 


170 i 5-Z17 

^ia—248 /M5r?fi&„ ms, * 

mixi 

5-Zl7-5-16 6-Z19,MSa^/sl^fP32&^^l'—^ 


© mm^sfr^cRniev:)^ 1959 t^Bmmimm Bi^m i4®)4>w-gies* 

^AkkordfarbungenCtechnisebes)-<, 


206 



Tm 


1 8-8 ^ 8-20 
M'a 4-19(M?}C SIM'S9-4 4’;fLl^- 


m 154 . 



154 ^#ai= H 

7-35 fq3-9„ tlPaiSftT^ 

ic2 m ic5 #IJ 

nmix 1 2 ^1^ ,mdi 3 

mix 3 1551 

wmmymih^o s-h 1 

^ 233 152 M^o 

4-i9 MS-^lE 5-zi7 

Ji 5-Z17 (4-14 ^)„ ##, 3-4 

1 W#*o 3-1 *ithji 


207 





















A2 

1171 ^^;iFE>G,M;iFE-F| „ 3^^ G 

151) ,MJi 4-19 ±1jn%Wi GcaiPSSTI^M?^ 1 6^ 5-Z17 

6-Z19)^J.Hllfc|^ F$ 4-19 6-Z19 

WMo 

m 155. 


5-Z37 



8-14 

5-Z17 m^lkM 5-Z37 ^ Op. 16 

5- 3 3 ^mnMm 

5-Z37 7-3 „ 

m^x i 

243- 

152 to # 

«,m:t 6-15,iiJi*|| 227 /MrtWM?Jc 2 

6- Z24 t, WMttPJi 

250 260 /h^^) „ 


0 (Craft) 1968. 


208 





00 

tro 

NJ jz: * 


CM _C J3 

^h X ^ 


* * 


to 

rH jz; 
LO 


T* ^ 

LO 


#f 

4IIII I 

w a 

e 


^ i 
^ I a 

4iii 

S I ^ 

s I <“ 


o 

CM 

H^H 


cn jz; 

c^ i:^: 


k> L> KV >S> Is> L> K> 

M MM Mm Mm hXh 


Md M^ 

^~^K/*KyKy\/^^^KyKy 
A Mm mm mm Mm mm Mm MM 


jd ^ jn jd 

K>K>k>K>K>K>K>K>K> 

MM MM MM MM MM MM MM MM MM 


r^ Mm <"{ * 

Ik> ls> K> 

MM MM MM MM MM 


’—' m:^ Jl! 


*V^ K> K> *s> \> »s> Kj* 

^ ►3m HM }JL| )JCh pLi ►JL^ 


K> »s^ K> K> 

MM hM hM mM hM HH 


!^ !^ !^ 


u: 


• 

Ui 

CO 

LO 

1 

t-H 

t-H 

CO 

1 — 1 

LO 

r-H 

1>- 
1 — 1 

N 

1 

00 

1 — 1 
S3 

o 

CN! 

1-M 

CO 

CO 

1 

I>- 

co 

I 

cn 

CO 

1 

LO 

CO 

CO 

N 

oo 

s 

LO 

T—^ 

1 

I—( 

S3 

1 

CO 

SI 

1 

CO 

CO 



!>• 

LO 

LO 

lO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

l>- 

LO 

LO 

LO 

LO 



i 173 


209 





172 


240 244 8-20,MS 

6-Z19o 1 

SsMo Hjii:.®M^l^#6^^'n 2 ic5 ^H]?M 


js?:^ 1, 2 fP 3 251 

mir. 152 tfo s#,:5pm 

1 ^p 3 8-2o,f0iB*jifflaws! i>e 

e - z 24 ,^^ m ^^^ TM ^ 1 m 2 

nmiX 3 4-19 6-Z44,ji;i 6-Z19 

8-20 7-21,jiS^'^6^#*JiftM 

1 249 

277 Hilt,li^M&^/M?(251)^S 

7 t ^saiil * , M SMIlJ 3 

S^fsSo 

II,* 5-Z17 


8-21 6tl^Si54t.ii;i-7“^^”0#fO^(4-21)61l 8^# 

ic2o 157 


© 5-21 ja#j io„ 

® ^5n,ja^«<($6^KReigen) 

Op. 6/2 


210 



TS 


mi57. 



248-258 G± 

7-z38„ 

AWfn§g^|ii,6-Z24 fa 6-Z19,$P|aj 152 5-Z17 


^J158. 

8-8 8-8 

8-14 8-14 

4-19 4-19 

4- 20 R 2 R 3 

7-3 7-3 

5- 5 5-5 


5-11 

R 2 

5-11 






5-13 


5-13 






5-16 



5-16 





5-Z17 


R 2 


5-Z17 



5-Z18 


Rz 

R 2 

R 2 

5-Z18 



5-20 



Ri 


R 2 5-20 



5-21 


R 2 


R 2 


5-21 


5-24 







5-24 

5-27 

Ri 

R 2 




R 2 

5-27 

5-29 







5-29 

5-35 


Ro 

Ro 


Ro 


5-35 

5-Z37 


R 2 



R 2 


5-Z37 

7-Z38 


R 2 

R 2 

Ri 



R 2 

6-15 

6-15 







6-Z19 

R 2 

6-Z19 







6-Z24 6-Z24 

6-33 6-33 

6-Z44 R 2 


211 





1175 


A- 




158*4’?!! Ml 

1 4^6^ 5 Wftl5g.5-5, 5-13 m 5-24 

■»#5ija:t 5-11 

R2 Rp„ 5 R 2 

Rp^^Wf^iiTuiaWiScMo liWE#nItgWH^a4’.iaM®MiaT 


■l^Ml^ 1 2^VYMM,B:'t^ 2 6^?A#'I4W^—f+li; 


*A^fn?t4’,^fnRaaiT R 2 ig Rp 6-15 ® Z 

)(M*6-Z19/44;tr0],^5.^#|5S4^g^^ U *S|S: 4 

aji R2 Rpo 1 mmd: 3 j^M4'Mlfc4’#Ui3®= 

8-21,BP±ffi^i4i'^]a:fi?I*l®^5^^.X4^ 8-14 4-19 

tPJim:^^40fK'l4o 


^ij 159. : «@®^ i £t»Op. 16/3 

Schoenberg, Five Pieces for Orchestra C^. 16/3. 


8-8 4-14 


5-5 

K 

Kh 









5-11 

K 

Kh 

K 








5-13 

K 

K 

K 








5-16 

K 


K 








5-Z17 

K 

Kh 

K 








5-Z18 

K 

Kh 

K 








5-20 

Kh 

Kh 

Kh 








5-21 

K 

K 

Kh 








5-24 


K 









5-27 


Kh 

Kh 








5-29 

K 

Kh 

K 

5-11 

5-13 

5-16 

5-Z17 5-Z18 5-20 

5-21 

5-27 

5-29 

6-15 



Kh 


Kh 



Kh 



6-Z19 

Kh 

K 

Kh 



K 

K K K 

Kh 



6-Z24 


Kh 

K 

K* 



K* 


K* 

K* 


212 







mjk2 

5-24 5-35 

6-33 Kh Kh 


JIIJCS 
8-14 4-19 
7-3 K K 

5-Z37 K Kh 


1 mBd: 2 

IjMo ^z,&m 159 


1 6-Z19/44 M 4-14 

-^4-2o]i!ijfflBfrffi^«wii'^M«^= 

Wo 6-33,2 

!|#MlJ^ai,flip5-35/7-35 ^ 5-24/7-24,35^|1&*|E 
/Jb^o 3 5-Z37,iiJiMl^ 

1 WW52W Z 

i±l^fn##lSMl^ 1 f[lMlfc3;tf^W®c^o 4-19(Ml^3 
^ 1 W 5-Z17 B^S^SiJilTo 260 /MJffMlA 3 

#^[7, 8, 11, 3]tliaiW4-19iE$P?f^MijiJ^5-Z17|lg^WiS.3P 

3 tt’W 4-19 5-Z17 ^ 4-19 W t = 11. 

5-Z17 3 mMTWI^ji-3ItbSe*ll 

260/hi?. 3i4#J152 

3 tt«wM^ 3 #^m,3-i i 

^Wi&iiTo MWtS.E, F. F# {3l4t|^ 249 /Mfili3ilft^^^l 

:^-^3#^m,3-4,|^M^^:l W 

MM,Ai'^*fl-A'lfaT,ft^ 5-Z17 5-16 W^n 

J^Jii 6-Z19 fft,3-4 3 4’tHSE,MS 6-Z19 3-4 

01:^0 W-g,WrtM^M^9-4. mjs, 

1 4*WM1"^^ft^,4-14 -^ 4-20,|EMifc 3 ff 
Wlhft'f-t^Wo Ift 4-20 1 ^ 232 


176 


213 






8-20 240 

MT.siikKSTM^^ i Mmd^ 2 

(#*-^J 154)„ 229 /M^disaetl 5-35 Jiui 3-9 

5-35 5 -Z 17 3-9,#5ij)iiA 5 -Z 17 ± 

t=11 6 -Z 19 

1 #ih 6-33 2,M<^}km 156 

w ,iA]s.^.iicfniirii»riii, ie^p itr 



214 

















f^S 

3 - 1 ( 12 ) 

0 , 

1 , 2 



210000 

9-1 

0 , 1 , 

2 , 3 , 4 , 

5 , 6 , 7 , 8 

876663 

3-2 

0 , 

1 , 3 



111000 

9-2 

0 , 1 , 

2 , 3 , 4 , 

5 , 6 , 7 , 9 

777663 

3-3 

0 , 

1 , 4 



101100 

9-3 

0 , 1 , 

2 , 3 , 4 , 

5 , 6 , 8 , 9 

767763 

3-4 

0 , 

1 . 5 



100110 

9-4 

0 , 1 , 

2 , 3 , 4 , 

5 , 7 , 8 , 9 

766773 

3-5 

0 , 

1 , 6 



100011 

9-5 

0 , 1 , 

2 , 3 , 4 , 

6 , 7 , 8 , 9 

766674 

3 - 6 ( 12 ) 

0 , 

Z , 4 



020100 

9-6 

0 , 1 , 

2 , 3 , 4 , 

5 , 6 , 8 , 10 

686763 

3-7 

0 , 

2 , 5 



011010 

9-7 

0 , 1 , 

2 , 3 , 4 , 

5 , 7 , 8 , 10 

677673 

3-8 

0 , 

2 , 6 



010101 

9-8 

0 , 1 , 

2 , 3 , 4 , 

6 , 7 , 8 , 10 

676764 

3 - 9 ( 12 ) 

0 , 

2 , 7 



010020 

9-9 

0 , 1 , 

2 , 3 , 5 , 

6 , 7 , 8 , 10 

676683 

3 - 10 ( 12 ) 

0 , 

3 , 6 



002001 

9-10 

0 , 1 , 

2 , 3 , 4 , 

6 , 7 , 9 , 10 

668664 

3-11 

0 , 

3 , 7 



001110 

9-11 

0 , 1 , 

2 , 3 , 5 , 

6 , 7 , 9 , 10 

667773 

3 - 12 ( 4 ) 

0 , 

4 , 8 



000300 

9-12 

0 , 1 , 

2 , 4 , 5 , 

6 , 8 , 9 , 10 

666963 

4 - 1 ( 12 ) 

0 , 

1 , 2 , 

3 


321000 

8-1 

0 , 1 , 

2 , 3 , 4 , 

5 , 6 , 7 

765442 

4-2 

0 , 

1 , 2 , 

4 


221100 

8-2 

0 , 1 , 

2 , 3 , 4 , 

5 , 6 , 8 

665542 

4 - 3 ( 12 ) 

0 , 

1 , 3 , 

4 


212100 

8-3 

0 , 1 , 

2 , 3 , 4 , 

5 , 6 , 9 

656542 

4-4 

0 , 

1 , 2 , 

5 


211110 

8-4 

0 , 1 , 

2 , 3 , 4 , 

5 , 7 , 8 

655552 

4-5 

0 , 

1 , 2 , 

6 


210111 

8-5 

0 , 1 , 

2 , 3 , 4 , 

6 , 7 , 8 

654553 

4 - 6 ( 12 ) 

0 , 

1 , 2 , 

7 


210021 

8-6 

0 , 1 , 

2 , 3 , 5 , 

6 , 7 , 8 

654463 

4 - 7 ( 12 ) 

0 , 

1 , 4 , 

5 


201210 

8-7 

0 , 1 , 

2 , 3 , 4 , 

5 , 8 , 9 

645652 

4 - 8 ( 12 ) 

0 , 

1 , 5 , 

6 


200121 

8-8 

0 , 1 , 

2 , 3 » 4 , 

7 , 8 , 9 

644563 

4 - 9 ( 6 ) 

0 , 

1 , 6 , 

7 


200022 

8-9 

0 , 1 , 

2 , 3 » 6 , 

7 , 8 , 9 

644464 

4 - 10 ( 12 ) 

0 , 

2 , 3 , 

5 


122010 

8-10 

0 , 2 , 

3 , 4 , 5 , 

6 , 7 , 9 

566452 

4-11 

0 , 

1 , 3 , 

5 


121110 

8-11 

0 , 1 , 

2 , 3 , 4 , 

5 , 7 , 9 

565552 

4-12 

o » 

2 , 3 , 

6 


112101 

8-12 

0 , 1 , 

3 » 4 » 5 » 

6 , 7 , 9 

556543 

4-13 

0 , 

1 , 3 , 

6 


112011 

8-13 

0 , 1 , 

2 , 3 , 4 , 

6 , 7 , 9 

556453 

4-14 

0 , 

2 , 3 , 

7 


111120 

8-14 

0 , 1 , 

2 , 4 , 5 , 

6 , 7 , 9 

555562 

4 - Z 15 

0 , 

1 , 4 , 

6 


111111 

8 - Z 15 

0 , 1 , 

2 , 3 , 4 , 

6 , 8 , 9 

555553 

4-16 

0 , 

1 1 5 1 

7 


110121 

8-16 

0 , 1 , 

2 , 3 , 5 , 

7 , 8 , 9 

554563 

4 - 17 ( 12 ) 

0 , 

3 , 4 , 

7 


102210 

8-17 

0 , 1 , 

3 , 4 , 5 , 

6 , 8 , 9 

546652 

4-18 

0 . 

1 , 4 , 

7 


102111 

8-18 

0 , 1 , 

2 , 3 , 5 , 

6 , 8 , 9 

546553 

4-19 

0 , 

1 , 4 , 

8 


101310 

8-19 

0 , 1 , 

2 , 4 , 5 , 

6 , 8 , 9 

545752 

4 - 20 ( 12 ) 

0 , 

K 5 , 

8 


101220 

8-20 

0 , 1 , 

2 , 4 , 5 , 

7 , 8 , 9 

545662 

4 - 21 ( 12 ) 

0 , 

2 , 4 , 

6 


030201 

8-21 

0 , 1 , 

2 , 3 , 4 , 

6 , 8 , 10 

474643 

4-22 

0 , 

2 , 4 , 

7 


021120 

8-22 

0 , 1 , 

2 , 3 , 5 , 

6 , 8 , 10 

465562 

4 - 23 ( 12 ) 

0 , 

2 , 5 , 

7 


021030 

8-23 

0 , 1 , 

2 , 3 , 5 , 

7 , 8 , 10 

465472 

4 - 24 ( 12 ) 

0 , 

2 , 4 . 

8 


020301 

8-24 

0 , 1 , 

2 , 4 , 5 , 

6 , 8 , 10 

464743 

4 - 25 ( 6 ) 

0 , 

2 , 6 , 

8 


020202 

8-25 

0 , 1 , 

2 , 4 , 6 , 

7 , 8 , 10 

464644 

4 - 26 ( 12 ) 

0 , 

3 , 5 , 

8 


012120 

8-26 

0 , u 

2 , 4 , 5 , 

7 , 9 , 10 

456562 

4-27 

0 , 

2 , 5 , 

8 


012111 

8-27 

0 , 1 , 

2 , 4 , 5 , 

7 , 8 , 10 

456553 

4 - 28 ( 3 ) 

0 , 

3 , 6 , 

9 


004002 

8-28 

0 , 1 , 

3 , 4 , 6 , 

7 , 9 , 10 

448444 

4 - Z 29 

0 , 

1 , 3 , 

7 


111111 

8 - Z 29 

0 , 1 , 

2 , 3 , 5 , 

6 , 7 , 9 

555553 

5 - 1 ( 12 ) 

0 , 

1 , 2 , 

3 , 

4 

432100 

7-1 

0 , 1 , 

2 , 3 , 4 , 

5 , 6 

654321 

5-2 

0 , 

1 , 2 , 

3 , 

5 

332110 

7-2 

0 , 1 , 

2 , 3 , 4 , 

5 , 7 

554331 

5-3 

0 , 

1 , 2 , 

4 , 

5 

322210 

7-3 

0 , 1 , 

2 , 3 , 4 , 

5 , 8 

544431 

5-4 

0 , 

1 , 2 , 

3 , 

6 

322111 

7-4 

0 , 1 , 

2 , 3 , 4 , 

6 , 7 

544332 

5-5 

0 , 

1 . 2 , 

3 , 

7 

321121 

7-5 

0 , 1 , 

2 , 3 , 5 , 

6 , 7 

543342 

5-6 

0 , 

1 , 2 , 

5 , 

6 

311221 

7-6 

0 , 1 , 

2 , 3 , 4 , 

7 , 8 

533442 

5-7 

0 . 

1 , 2 , 

6 , 

7 

310132 

7-7 

0 , 1 , 

2 , 3 , 6 , 

7 , 8 

532353 

5 - 8 ( 12 ) 

0 , 

2 , 3 , 

4 , 

6 

232201 

7-8 

0 , 2 , 

3 , 4 , 5 , 

6 , 8 

454422 

5-9 

0 , 

1 , 2 , 

4 , 

6 

231211 

7-9 

0 , 1 , 

2 , 3 , 4 , 

6 , 8 

453432 

5-10 

0 , 

1 , 3 , 

4 , 

6 

223111 

7-10 

0 , 1 , 

2 , 3 , 4 , 

6 , 9 

445332 

5-11 

0 , 

2 , 3 , 

4 , 

7 

222220 

7-11 

0 , 1 , 

3 , 4 , 5 , 

6 , 8 

444441 


179 


215 













m ' 







5-Z12(12) 

0, 

1, 3, 

5, 

6 


222121 

7-Z12 

0, 

1, 

2, 

3, 

4, 7, 

9 

444342 

5-13 

0, 

1, 2, 

4, 

8 


221311 

7-13 

0, 

1, 

2, 

4, 

5, 6, 

8 

443532 

5-14 

0, 

1. 2, 

5, 

7 


221131 

7-14 

0, 

1, 

2, 

3, 

5, 7, 

8 

443352 

5-15(12) 

0, 

1, 2, 

6, 

8 


220222 

7-15 

0, 

1, 

2, 

4, 

6, 7, 

8 

442443 

5-16 

0, 

1, 3, 

4, 

7 


213211 

7-16 

0, 

1, 

2, 

3, 

5, 6, 

9 

435432 

5-Z17(12) 

0, 

1, 3, 

4, 

8 


212320 

7-Z17 

0, 

1, 

2, 

4, 

5, 6, 

9 

434541 

5-Z18 

0, 

1, 4, 

5, 

7 


212221 

7-Z18 

0, 

u 

2, 

3, 

5, 8, 

9 

434442 

5-19 

0, 

K 3, 

6, 

7 


212122 

7-19 

0, 

1, 

2, 

3, 

6, 7, 

9 

434343 

5-20 

0, 

1, 3, 

7, 

8 


211231 

7-20 

0, 

1, 

2, 

4, 

7, 8, 

9 

433452 

5-21 

0, 

1, 4, 

5, 

8 


202420 

7-21 

0, 

1. 

2, 

4, 

5, 8, 

9 

424641 

5-22(12) 

0, 

1, 4, 

7, 

8 


202321 

7-22 

0, 

1, 

2, 

5, 

6, 8, 

9 

424542 

5-23 

0, 

2, 3, 

5, 

7 


132130 

7-23 

0, 

2, 

3, 

4, 

5, 7, 

9 

354351 

5-24 

0, 

1, 3, 

5, 

7 


131221 

7-24 

0, 

1, 

2, 

3, 

5, 7, 

9 

353442 

5-25 

0, 

2, 3, 

5, 

8 


123121 

7-25 

0, 

2, 

3, 

4, 

6, 7, 

9 

345342 

5-26 

0, 

to 

5, 

8 


122311 

7-26 

0, 

1, 

3, 

4, 

5, 7, 

9 

344532 

5-27 

0, 

1» 3, 

5, 

8 


122230 

7-27 

0, 

1, 

2, 

4, 

5, 7, 

9 

344451 

5-28 

0, 

2, 3, 

6, 

8 


122212 

7-28 

0, 

1, 

3, 

5, 

6, 7, 

9 

344433 

5-29 

0, 

1, 3, 

6, 

8 


122131 

7-29 

0, 

1, 

2, 

4, 

6, 7, 

9 

344352 

5-30 

0, 

1, 4, 

6, 

8 


121321 

7-30 

0, 

1, 

2, 

4, 

6, 8, 

9 

343542 

5-31 

0, 

1, 3, 

6, 

9 


114112 

7-31 

0, 

1, 

3. 

4, 

6, 7, 

9 

336333 

5-32 

0, 

1, 4, 

6, 

9 


113221 

7-32 

0, 

1, 

3, 

4, 

6, 8, 

9 

335442 

5-33(12) 

0, 

2, 4, 

6, 

8 


040402 

7-33 

0, 

1, 

2, 

4, 

6, 8, 

10 

262623 

5-34(12) 

0, 

2, 4, 

6, 

9 


032221 

7-34 

0, 

1. 

3, 

4, 

6, 8, 

10 

254442 

5-35(12) 

0, 

2, 4, 

7, 

9 


032140 

7-35 

0, 

1. 

3, 

5, 

6, 8, 

10 

254361 

5-Z36 

0, 

1, 2, 

4, 

7 


222121 

7-Z36 

0, 

1, 

2, 

3, 

5, 6, 

8 

444342 

5-Z37(12) 

0, 

3, 4, 

5, 

8 


212320 

7-Z37 

0, 

1, 

3, 

4» 

5, 7, 

8 

434541 

5-Z38 

0, 

1, 2, 

5, 

8 


212221 

7-Z38 

0, 

1, 

2, 

4, 

5, 7» 

8 

434442 

6-1(12) 

0, 

1, 2, 

3, 

4, 

5 

543210 









6-2 

0, 

1, 2, 

3, 

4, 

6 

443211 









6-Z3 

0, 

1, 2, 

3, 

5, 

6 

433221 

6-Z36 

0, 

1, 

2, 

3, 

4, 7 



6-Z4(12) 

0, 

1, 2, 

4, 

5, 

6 

432321 

6-Z37(12) 

0, 

1, 

2, 

3, 

4, 8 



6-5 

0» 

1, 2, 

3, 

6, 

7 

422232 









6-Z6(12) 

0, 

1, 2, 

5, 

6, 

7 

421242 

6-Z38(12) 

0, 

1, 

2, 

3, 

7, 8 



6-7(6) 

0, 

1, 2, 

6, 

7, 

8 

420243 









6-8(12) 

0, 

2, 3, 

4, 

5, 

7 

343230 









6-9 

0, 

1, 2. 

3, 

5, 

7 

342231 









6-ZlO 

0, 

1, 3, 

4, 

5, 

7 

333321 

6-Z39 

0, 

2, 

3, 

4, 

5, 8 



6-Zll 

0, 

1, 2, 

4, 

5, 

7 

333231 

6-Z40 

0, 

1, 

2, 

3, 

5, 8 



6-Z12 

0, 

U 2, 

4, 

6, 

7 

332232 

6-Z41 

0, 

1, 

2, 

3, 

6, 8 



6-Z13(12) 

0, 

1, 3, 

4, 

6, 

7 

324222 

6-Z42(12) 

0, 

1, 

2, 

3, 

6, 9 



6-14 

0, 

1, 3, 

4, 

5, 

8 

323430 









6-15 

0, 

1, 2, 

4, 

5, 

8 

323421 









6-16 

0, 

1, 4, 

5, 

6, 

8 

322431 









6-Z17 

0, 

1, 2, 

4, 

7, 

8 

322332 

6-Z43 

0, 

1, 

2, 

5, 

6, 8 



6-18 

0, 

1, 2, 

5» 

7, 

8 

322242 









6-Z19 

0, 

1, 3, 

4, 

7, 

8 

313431 

6-Z44 

0, 

1, 

2, 

5, 

6, 9 



6-20(4) 

0, 

U 4, 

5, 

8, 

9 

303630 









6-21 

0, 

2, 3, 

4, 

6, 

8 

242412 









6-22 

0, 

1, 2, 

4, 

6, 

8 

241422 









6-Z23(12) 

0, 

2, 3, 

5, 

6, 

8 

234222 

6-Z45(12) 

0, 

2, 

3, 

4, 

6, 9 



6-Z24 

0, 

1, 3, 

4, 

6, 

8 

233331 

6-Z46 

0, 

1, 

2, 

4, 

6, 9 



6-Z25 

0, 

1, 3, 

5, 

6, 

8 

233241 

6-Z47 

0, 

1, 

2, 

4, 

7, 9 



6-Z26(12) 

0, 

1, 3, 

5, 

7, 

8 

232341 

6-Z48(12) 

0, 

1, 

2, 

5, 

7, 9 



6-27 

0, 

1, 3, 

4, 

6, 

9 

225222 










216 










f^l: 




6-Z28(12) 

0, 1, 3, 5, 

6, 

9 

224322 

6-249(12) 

0» 1» 3» 4» 

7, 9 

6-Z29(12) 

0» 1» 3» 6» 

8, 

9 

224232 

6-250(12) 

0, 1, 4, 6, 

7, 9 

6-30(12) 

0, 1, 3, 6, 

7, 

9 

224223 




6-31 

0, 1, 3, 5, 

8, 

9 

223431 




6-32(12) 

0, 2, 4, 5, 

7, 

9 

143250 




6-33 

0» 2» 3> 5» 

7, 

9 

143241 




6-34 

Oj 1» 3» 

7, 

9 

142422 




6-35(2) 

0, 2, 4, 6, 

8, 

10 

060603 





fpiS 


181 


217 



Piir^2 


• (Ro, Rp) 


1182 


11 
2 2 

3 3 

4 

5 V 

6 

7 

8 
9 

10 

11 

12 

13 V 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 
29 


8 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

y 21 

y 22 

y 23 
24 

y 25 

26 

y 27 

28 

y 


218 



m^2 


Mellow-(Ro^Rp) 


11 
2 2 

3 3 

4 V - 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 \ 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 V 

38 

39 

40 

41 

42 

43 V 

44 

45 

46 

47 

48 

49 

50 


8 


10 

11 

12 


13 

14 

15 


16 

17 

18 

19 

20 


21 

22 

23 


V 

V 


24 

25 

26 

27 

28 

29 

30 


31 

32 

33 


VV 


34 

V35 

36 


37 

38 

39 


40 

41 

42 


VV 


43 

44 

45 

^ 46 

47 
48 

V 49 


1183 


219 





1184 


M 6 




(Ri, Rp) 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


1 


3 

V4 


8 


10 

Vll 

12 


13 

14 

15 

V16 


17 

18 

19 


20 

21 

V22 

23 


24 

25 

V26 

27 


VV 


vv 


28 

V29 

VV30 

31 

32 

33 

34 


35 

36 

V37 

38 


VV7 


7VV 


39 

740 

41 

42 

V 43 
44 


7 

7 


7 

7 


7 

7 


45 

46 

47 

748 

49 

7 


220 



m^2 


(^ 2 . Rp) 


11 
272 

3 73 

4 4 

5 

6 
7 

87 

9 

10 77 

11 7 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 7 

37 

38 

39 7 

40 7 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


5 

76 

77 

8 

79 

10 


77 11 
7 7 712 


13 

14 

7 715 

16 

7 717 

7 7 718 

7 777 19 

7 20 
21 
22 
23 
24 


7 


7 


7 7 

7 


77 

7 7 7 

7 

77 7 

7 7 7 7 

7 7 7 

777 


7 


725 


26 

7 27 

728 
7 29 
7 30 

7 31 

32 

7 733 

34 

35 

36 

37 

38 


7 


7 


7 

77 

7 

7 


7 

7 


77 39 
7 40 

741 
42 
43 

7 7 44 

45 

V 46 

7 7 747 

48 

49 


1185 


221 





4 Ro 


186 


^^4 


11 
2 2 

3 ; 

4 

5 

6 

7 

8 V 

9 
10 
11 
12 

13 

14 

15 
167 
17 
187 

19 

20 
21 
22 

23 

24 

25 

26 
277 
28 
29 


8 

9 

7 10 
7 11 


12 

13 

14 

15 

16 


17 

18 

19 

20 

7 21 
22 


7 

7 


77 


7 

77 


7 

7 7 
77 


7 777 


23 

24 

25 

26 

27 

28 

7 


1 1 
2 : 


187 


3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 
29 


8 


10 

11 

12 


13 

14 

715 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 




222 






11 
2 2 

3 3 

4 4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 V 

24 

25 

26 V 

27 

28 
29 


5 

6 


7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

V 17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

“ 1188 


223 





»|!(5*>^W*(Ro,Rp) 


189 


11 
2 2 

3 3 

4 4 

5 

6 

7 

8 
9 

10 

11 

12 

13V 

14 

15 
16V 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 


6 

7 

8 

V 9 


V 


V 

V 


V 

V 


V 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

’ 31 

V V V V 33 

V 34 
V V 35 

36 

37 


224 



mM2 


5 • (Ri, Rp) 


11 
2 2 

3 : 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 V 

24 

25 

26 

27 \ 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 


4 

V5 

V6 


8 


9 

10 

11 

12 

V 13 


14 

15 

16 

17 

18 

V19 


V V 


20 

21 

22 


23 

24 

25 

26 

27 

28 

29 

V 7 


VV 


30 

31 

32 

33 

34 

35 

36 

37 

V 


225 






Wi 6 Ro 


1191 


1 1 
2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

8 V 8 

9 9 

10 VV 10 

11 11 
12 12 

13 

14 

15 

16 V 
17VVV 
18 

19 VV 

20 V VV 

21 V V V 

22 V 

23 

24 VV 

25 

26V V 

27 

28VV VV V 

29 V 

30 

31 

32 V 

33 

34 V V 

35VVVVVV 

36 

37 V 

38 V 

39 VV 

40 

41 

42 

43VV 

44 V 

45 

46 VV 

47 

48V V 

49VV VV V 

50 V V 


13 

14 

15 


16 

17 

18 


V V 


VV 

V 

f V 1 

vvvvvvvvvvvv 


19 

20 

V21 

V 22 
VV 23 

24 

25 

V 26 

V 27 

V 28 

29 

VV 30 

31 

V 32 

V 33 

V V 34 

VVVVVVV VVV 35 

V V36 

V V V V 37 

V V V 38 

V V V39 


VV 


V V 


V V VV 


V 

V 


VV 

V 

V 

VV VV 

V V 

V 

V V 
VV 

V 

VV V 

V V 


40 

41 

42 


43 

44 

V45 

46 


47 

48 

49 


226 





*^4^>g^6^-(R2,Rp) 


11 
2v2 
3 3 


4 VV4 

5 5 

6 V6 

7 V 7 

8 y 8 

9 V y9 

10 10 
11 V Vll 


12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 
29 


V 12 

V 13 
14 

vv yyy 15 

y y yi6 

17 

y yi8 
y y y 19 
y y20 
21 

y y 22 

y23 
24 

y y25 
y 26 

y y27 

28 

y yyyy y y y 


il92 


• (Ri. Rp) 


11 
2 2 

3 V3 

4 4 

5 V5 

6 6 

7 7 

8 V 8 

9 9 
10 

11 y 

12 

13 

14 V 

15 

16 y 

17 y 

18 

19 

20 y 

21 

22 y 

23 

24 

25 

26 

27 y 

28 
29 


10 
11 
12 
yi3 
y 14 
15 

y y 16 

17 

yy 18 

19 
y 20 
21 
22 
23 

y 24 
25 

y 26 

yy y 27 

28 


1193 


227 







'n&^jRo 


1194 


1 1 
2 2 

3 3 

4 4 

5 5 
6V 6 

7 7 

8 V8 

9 
10 

11 V 

12 

13 

14 

15VV 

16 

17 

18 

19 

20 VV 

21 V 

22 

23 V 

24 

25 

26 V 

27 

28 
29 

30VV 

31 

32VV 

33 VVVVV 

34 V 

35 V 

36 

37 

38 


9 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

V VV 23 

24 

25 

26 

27 

28 

29 

30 

V V 31 

32 

VVV V VVV V VV V V V V33 

34 

V VV V 35 

V 36 

V 37 

V 


228 



m^2 




11 
272 
3 73 


4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 


774 


8 

79 


77 


10 

11 

7 12 
13 


7 7 


7 

7 


14 

15 

16 

17 

7718 

19 


20 

21 

22 


23 

24 

25 


26 

27 

7 28 
7 29 
30 


77 

7 

7 


7 7 


7 

7 7 


31 

32 

33 

34 

35 

36 

37 

7 7 7 


229 





m 6 R2 


11 
2 : 


1196 


3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


8 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


22 

23 

24 

25 

7 26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
V48 
49 


230 





Sfc 6 Ri 


11 
2 2 

3 : 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 V 

33 V 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


8 


10 

11 

12 


13 

14 

15 


16 

17 

18 


19 

20 

21 


22 

23 

24 

25 


V 

V 


V 

V 


26 

27 

28 


29 

30 

31 


32 

33 

34 


35 

36 

37 


38 

39 

40 

41 


42 

43 

44 


V 

V 


45 

46 

47 

48 

V 49 

V 


1197 


231 





5 Ri 


il98 


11 
2 2 

3 : 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 
35V 

36 

37 

38 


9 

10 

11 

12 

V 13 
V14 

V 15 

V 16 

17 

V 18 

19 

V 20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

V 30 
31 

V 32 

33 
34 
35 
36 
37 

V 


232 



m^2 


5 R2 


11 
2 2 

3 3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 
23V 

24 

25 

26 

27 

28 V 

29 

30 

31 

32 

33 

34 

35 V 

36 

37 

38 


4 

5 

6 


V 


7 

8 

9 


V 


10 

11 

V12 

13 

V 14 
15 
16 
17 
18 

V 19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

V 34 

35 

36 

VV 37 

V 


199 


233 



4-1(12) 

3. 1 2 

5. 1 2 4 5 

6. 1 2 Z3/Z36 5 8 9 

4-2(25) 

3. 1 2 3 6 

5. 1 2 3 8 9 11 13 Z36 

6. 1 2 Z3/Z36 Z4/Z37 8 9 Z10/Z39 Z11/Z40 14 15 16 21 22 

4-3(14) 

3. 2 3 

5. 1 3 10 16 Z17 

6. 1 2 Z3/Z36 Z4/Z37 14 15 27 

4-4(24) 

3. 1 3 4 7 

5. 2 3 4 6 11 14 Z37 Z38 

6. 1 2 Z3/Z36 5 8 9 Z10/Z39 Z11/Z40 14 15 16 18 

4-5(26) 

3. 1 4 5 8 

5. 4 5 6 7 9 13 15 Z38 

6. 2 Z3/Z36 Z4/Z37 5 Z6/Z38 7 9 Z12/Z41 15 16 Z17/Z43 18 

21 22 

4-6(14) 

3. 1 5 9 

5. 5 7 14 Z36 

6. 5 Z6/Z38 7 9 Z11/Z40 Z12/Z41 18 

4-7(14) 

3. 3 4 

5. 3 6 Z18 21 

6. 1 5 14 15 16 Z19/Z44 20 31 

4-8(13) 

3. 4 5 

5. 6 7 20 22 

6. 5 Z6/Z38 7 16 Z17/Z43 18 Z19/Z44 
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5. 2 3 9 23 24 26 27 
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5-3(14) 
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6. 1 14 15 
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5-31(14) 
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5-32(13) 
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5-34(11) 
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5-35(9) 
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5-Z36(15) 
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6. 15 18 

6- 1(16) 
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4 . 1 2 3 4 7 10 11 

5. 1 2 3 

6-2(26) 

3. 12345678 10 

4 . 1 2 3 4 5 10 11 12 13 Z15 21 

5. 1 2 4 8 9 10 

6-Z3/Z36(17) 

3 . 12345678 10 

4. 1 2 3 4 5 12 13 

5. 4 

6-Z4/Z37(10) 

3. 1 2 3 4 5 6 8 

4. 2 3 5 

6-5(30) 

3. 1 2 3 4 5 7 8 9 10 11 

4. 1 4 5 6 7 8 9 12 13 14 Z15 16 18 Z29 

5. 4 5 6 7 Z18 19 1205 

6-Z6/Z38(n) 

3. 1 4 5 8 9 

4. 5 6 8 9 16 

5. 7 

6-7(13) 

3. 1 4 5 8 9 

4. 5 6 8 9 16 25 

5. 7 15 

6 - 8 ( 20 ) 

3. 1 2 3 4 6 7 9 11 

4. 1 2 4 10 11 14 17 22 23 

6-9(30) 

3. 123456789 11 
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6-Z10/Z39(15) 
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4. 2 4 11 12 Z29 
6-211/240(21) 

3. 1 2 3 4 5 6 7 8 9 10 11 
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5. 236 

6-212/241(16) 

3. 1 2 3 4 5 7 8 9 10 11 

4. 5 6 13 215 16 229 

6-213/242(10) 

3. 2 3 5 7 8 10 11 

4. 12 13 18 

6-14(26) 

3. 1 2 3 4 6 7 9 11 12 

4. 2 3 4 7 11 14 17 19 20 22 26 

5. 3 11 217 21 27 237 

6-15(31) 

3. 1 2 3 4 5 6 7 8 10 11 12 

4. 2 3 4 5 7 11 12 17 18 19 20 24 27 229 

5. 3 13 16 21 26 238 

6-16(31) 

3. 1 2 3 4 5 6 7 8 9 11 12 

4. 2 4 5 7 8 14 215 16 17 19 20 22 24 229 

6. 6 11 13 20 21 30 

6-217/243(16) 

3. 1 2 3 4 5 7 8 9 10 11 

4. 5 8 215 16 18 229 

6-18(30) 

3. 1 2 3 4 5 7 8 9 10 11 

4. 4 5 6 8 9 13 14 215 16 18 20 23 27 229 

1206 5. 7 14 19 20 29 238 

6-219/244(15) 

3. 3 4 5 8 10 11 12 

4. 7 8 17 18 19 20 

5. 21 22 

6-20(9) 

3. 3 4 11 12 

4. 7 17 19 20 
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4. 12 13 27 
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6-Z25/Z47(17) 

3. 2 4 5 6 7 8 9 10 11 

4. 13 14 16 22 23 26 27 

5. 29 

6-Z26/Z48(10) 

3. 4 5 6 7 8 9 11 

4. 16 22 26 

6-27(23) 

3. 2 3 5 7 8 10 11 

4. 3 10 12 13 Z15 17 18 26 27 28 Z29 

5. 10 16 25 31 32 

6-Z28/Z49(10) 

3. 2 3 5 7 8 10 11 

4. 12 18 27 

6-Z29/Z50(10) 

3. 2 3 5 7 8 10 11 

4. 13 18 27 

6-30(19) 

3. 2 3 5 7 8 10 11 

4. 9 12 13 Z15 18 25 27 28 Z29 

5. 19 28 31 

6-31(31) 

3. 2 3 4 5 6 7 8 9 10 11 12 

4. 7 11 12 14 Z15 16 17 18 19 20 22 24 26 27 

5. Z18 21 26 27 30 32 1207 
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SL T , ip ^ ^ |g ^ fH - ^ ^ M ^ it W , ^ a fij BJ M ^ W ^ X o 






Normal order(#;#>^),—P5t#:gtiJfflf^!jo 
Union(#t) A ^ B , A ^ B 6^1^* C ^ A 

m^^^C=+(A, B)„ 

Complement(;ff«^)(#iJ||'^fi^),^J^n,iP|l M^—4 -^ tu ^ 

JP^,M M tP^ 

8_^^*(MI!j)W*^,hj?|M,MM=[o, 1, 3, 4]ap^ 

M= [2, 5, 6, 7, 8, 9, 10, 11]„ 

Invariant subset(;?; i:),Kig ^^'n S ) 

0(S®)„ 

Transitive tuple(#i4x:,M) n n 2, 

R .i&iaft'g-® BHtt# 

M^So 

Ordered inversion(X>^^#) ,$0:^;^—t|i 

^ a l^TC^ b »Mft3^£0r#J¥is > TC^ b iPltTU 

* a 

InverseCX#) ,^P;^ a a'jt^ a a' = 

12-a(b:i 12;;^^). 

Inversional equivalence(^#;f3f-) 

1^ WMa# „ 

Closure property(#fQ.^)(^'^g'^^^),— 
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Composite segmentC 

Primary segment(iS.^^#.), fcfc^P— 


Basic interval pattem(^-^-|-^I.^iC)^^j^§l1§f'ftlMJ5Si^Kj— 

P^#«f^e^^(bip)gp 1114, 

Cardinal number(^it )—o 

Set-complex( K) ( ^ XS ( K) ), it a^ ^ 1 ^ M 

n o 

Set-complex(Kh) ((Kh) ), (K) P^ 

Set P^M^ 

*«^P<lTOI5c, BP«S! S ^ 4> PlliviS o 
ImbricationC ^4 ) it 4> ^^ililig ih i>*.M P«li)-tff 

IntersectionC^^) A A B Ptl^^ C 

^^P aiS^fJ®C‘ (AB), 

Segmented#:),—^@^p‘3§P?|'#^ip-^„ 

SegmentationC ;^K,-S.X') ). — # ^ ^ i5p 4* ^ ^ JJC Pll W ^ Pt 

Nexus set($t $. o 

Retrograde (i£.ff).—4'11'n P^X^ Pti o 

Derivation( >^35—4'll'o 
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Unordered set(iL.^|l:^) , — 

Simileirity relationC^B'fel'li:^ ^ 

^mhmnm^nmrvcmis^. 

TranspositionC^#.)»—S S 

Transposition operatorC^-fi^-f") t ^ 

t, ^|!C t » 

Transposition equivalent 

, ji S#. 

Modulo 12(>a 12 ^<;;^), j i 

12,'gfl^M i 12 jo 

Interval(-l-^l), iam a b , * a b 

a-^ b 1 a — b I )„ 

Interval class(^:^&) ,-1::^#^^;^—0 PJ 6 #iSo 
Interval succession(-^^l?i]) , P^TC^l^JSK 

m&m. i, e, 7],wgpj®ji[i-5-i]„ 

Interval content(-i-:@.l*3 ®) 

Interval Vector(-|-«i^:!:),a 

pitch class Lpc] (^iSSi) 0 PJ 11 12 

0 #SJs;f^iHii±6^W» C, B| Db o 1 

W6UiEit±S<I Ct, DbfP 

Pitch-class set [pc seOC-^i^^-#-),—= 
Ordered inversion(;^^^#) S.tT^^'fePd'> 

Ordered setOr>^^'§') 
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Ordered transpositionC 

Prime formC^.M) 0#o 

integer notationC^Ifcie,■i|-;i-) ,^^|Si; 0 |lj 
Subset(^^),X^Ymi'M'^,inM X Y 

YW^*o Y X X 

Y 6tl^*.X Y 6^*^* (proper 

subset) o 

Z-correspondent(ZZ» 

Z-related pair(Z ^ 


248 


(JCT 






Babbitt, MiltonC E fct#? ^ I960. “Twelve-Tone Invariants as 

Compositional Determinants”(((f^®+ 

'14)))» The Musical Quarterly ((W ^ ^ ))4 6, no. 2. 

-,1961, “Set Structure as a Compositional Determinant” 

^ Journal of Music Theory 

ife^ife)))no. 1. 

'——, 1964, “Remarks on the Recent Stravinsky”(((i^jfi^^t^|i[ jt 
^^))), Perspectives of Neva Music 2({(0r^^^JE^)))2, no, 2. 
—1965, “The Structure and Function of Music Theory”((CH 

College Music Symposium 

ll»)5. 

Reger, ArthurC^^:^ , 3£^) , 1964. “Problems of Pitch Organization 
in Stravinsky”(((^#^:i;^®"^]^IBtHrp]^)>), Perspectives of 
Nevu Music (((§ff))) D no. 1. 

Chrisman, Richard A• P^), 1969. A Theory of 
Axis- Tona I ity for Tmentieth - Century Music (((E “h ^ D M tt 

Cone, Edward T(^4® 9 • 1^),1962. “Stravinsky: The Pro¬ 

gress of a Method”(((^#^ii^^:l4&6^5iCiS))) > Perspectives 
of New Music l«(ifW^)l^ 1»). no. 1. 

Craft, RobertIQif^), 1068. “Shoenberg's Five Pieces for 
Orchestra”® ))) ? ^ Perspective on Schoenberg and 

B. BoretzCfg • 

E. T. Cone(^ • # • 


249 





Forte, Allen(fe#,:Sf^), 1964. “A Theory of Set-Complexes for 
Music” J ourrtal of Music Theory 

no. 2. 

-. 1972. “ Set and Nonsets in Schoenberg’s Atonal Music”«(Mlf0 

> Perspectives of New Music 

(((|lrW^)ffi^»)ll. no.l. 

Gilbert, Steven • :^)a970. “The Trichord: An 

Aanalytic Outlook for Pitch Structures” 

Howe, Hubert(38;^,iS'ffii|#) »1965. “Some Combinational Properties 
of Pitch Structure”((<(^i^^tlI^I^|—») , Perspectives of 
Newno.l. 

Lewin, David(^J^,^IIl) ,1960. “The Intervallic Content of a Collec¬ 
tion of Tones” ^ ^ 6^ # S ft ^@))) , / oumal of Music Theory 

no. 1. 

Lewin, David(?!ji,::fcIE) »1962. “A Theory of Segmental Association 
in Twelve-Tone Music”(((‘h—> Per¬ 
spectives of New Mm5zc({(^^^)(!SL^))) 1 * no. 1. 

Martino, Donald(^^Ji^,^8P/5lN^),1961. “The Source-set and Its 
Aggregate Formations Journal of 

Music T/ieory , no. 2. 

Niill, Edwin von der( n ^)»1932. Modeme Harmonik 

^fck^:Fr. Kistner &- C. F. W. Seigel. 

Perle, GeorgeCSfij^F »1967. “The Music Language of Wozzeck” 

TheMusic Forum({{^ff;^iii})l, 
W. J. MichelKW. J. F. Salzer(F. 

-, 1968. Serial Composition and Atonalityiil^^\\^^‘^^^ft^ 

« It ?^|J # iS ^ ^ ^ is^ , 4> * 1^ tb IK tt 


250 





Redlich, Hans(^^MI& >1957. Alban Berg : the Man and His 

Musicdm^^M • Abelard-Schu- 

manru 

Rufer, Josef1959. Das Werk Arnold Schoenberg 

Kassel:Barenreiter-Verlag. 

Stravinsky, IgorC^tf^JiASfT® »1969. The Rite of Spring i 

Sketches 1911—1913 «(# ;t ^: 1911—1913 
Boose Hawkes(^M-^jE^S^)o 

Teitelbzumv Richard> 1965, “Intervallic Ralations 
in Atonal Music” «(A ^14 W ^ @ ^ ))) > Journal of 

Music T/i^ory («^j9^3-i^^jfe»)9, no. 1. 


251 





/JN 


Bartok, Bela 

<(#9^iaffi»(Suite for Piano)Op. 14, 24. 25 

Berg, Alban 

for Violin, Piano, and Thirteen Wind Instruments) , IE 

<(£'ifl^-^W?^^^)>(Five Songs with Orchestra)[{( 

EXAltenberg Lieder)]Op. 4,^J 11. 75. 124. 125. 126 
((KFour Pieces for Clarinet and 
Piano)Op. 5,"^] 6. 35. 36 

((?^3l^5^»(Wozzeck)Op. 7,^J 12. 15. 16. 26. 29. 55. 72. 82. 
112. 113 

Busoni, FerruccioC^^M 

((K Second Sonatina) , 13 

Ives, Charles(3t^®T?$S^) 

<(|^^§2:9^P3fi#))(Second String Quartet) ,^J 63 
<(#:tl^»(Tone Road)No. 1,M 14 
((^0^6^N®))(The Unanswered Question),^] 9. 48 
Ruggles, Carl(^|&^®r»“^:^) 

((^^))( Angels) ,^J 44 
Schoenberg, Arnold 

(Stefan George)@ »( Hanging Gar¬ 
dens) ^ + E W W -((# ))( George Lieder) 

Op. 15,^J1. 8. 38. 68 

«IH#ffiE't»(Five Piano Pieces)Op. 23,18. 40. 78 


252 



^511 


S^KFive Pieces for Orchestra)Op. 16, 10^ 69^ 

87. 151 511159 

((^i§^^))(Die gllickliche Hand)Op. 18,^J 50 
((>^^/hi))(Pierrot Lunaire) Op. 21,43 
((ft))( Serenade) Op. 24, 86 

«#?#/hpFr A-tHSix Short Piano Pieces) Op. 19, M 100. 

101. 102 

((IH#ftH’M'))(Three Piano Pieces)Op. 11,46. 95. 96. 106 
Scriabin, Alexander(^A) 

KNinth Piano Sonata)Op. 68,110. Ill 
« n't^^^PJ| ft)) ( Seventh Piano Sonata) Op. 64, 61 

((nA^^^R^ft KSixth Piano Sonata)Op. 62, 58 

((^^M^KTwo Poems)Op, 63,83 
Stravinsky, Igor(^#JS[jt®T® 

«Cantata) 74 

ft))(Four Studies for Orchestra),^] 121. 

122. 123 

((il#A^"N‘))(Petrouchka) 19 

«#;t^»(The Rite of Spring),^] 37. 39. 45. 59. 79. 80. 88. 
127. 128 

((:35feM^i))(Le Roi des etoiles) ,M 108. 109 

Symphonies of Wind Instruments) ,'^J 11. 79 
Three Pieces for String Quartet), 

33. 81 

§ H A?f1#^^IWH'H'^»(Three Poems from Japanese Lyrics), 
^J84 

thlE^ftH'^'KThree Songs from William Shake¬ 
speare) (No. 1) 76 

((»(Two Poems by K. Balmont) (No. 1) ,M 64 
Varese, Edgar(E®^,i^^iD) 
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((IR^KIntegrales) 22 
Webern, Anton(^IS 

1914))(Cello Sonata 1914),65 

((?2.3^KS^S$))(Five Movements for String Quartet)Op. 5,^J 
5, 27, 67, 98 
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312 


3-1 




50 

Schoenberg 


94 

Webern 


76 

Stravinsky 


119 

Webern 


121 

Stravinsky 


128 

Stravinsky 


128 

Stravinsky 

9-1 

94 

Webern 

4-3 

129 

Stravinsky 

3-3 




65 

Webern 


119 

Webern 


86 

Schoenberg 


129 

Stravinsky 


89 

Stravinsky 

9-3 

40 

Schoenberg 

8-3 

121 

Stravinsky 

3-4 

93 

Webern 

4-4 

89 

Stravinsky 


119 

Webern 


100 

Schoenberg 

3-5 




112 

Berg 


114 

Berg 


121 

Stravinsky 


119 

Webern 

4-5 



3-7 




60 

Webern 


100 

Schoenberg 


66 

Webern 

3-9 




77 

Webern 


100 

Schoenberg 


94 

Webern 


119 

Webern 

8-5 



3-11 

129 

Stravinsky 

4-6 

77 

Webern 

9-11 




94 

Webern 


89 

Stravinsky 


121 

Stravinsky 

3-12 

89 

Stravinsky 

8-6 

94 

Webern 

4-1 

94 

Webern 

4-7 

86 

Schoenberg 


110 

Scriabin 


87 

Schoenberg 

8-1 




94 

Webern 


100 

Schoenberg 


121 

Stravinsky 

4-2 

38 

Schoenberg 

4-8 

33 

Stravinsky 





116 

Webern 

121 

Stravinsky 

124 

Berg 

4-9 


17 

Webern 

27 

Webern 

58 

Scriabin 

90 

Stravinsky 

116 

Webern 

124 

Berg 

4-10 


121 

Stravinsky 

8-10 


124 

Berg 

4-11 


68 

Schoenberg 

97 

Stravinsky 

125 

Berg 

8-11 


124 

Berg 

4-12 


93 

Webern 

no 

Scriabin 

121 

Stravinsky 

8-12 


no 

Scriabin 

4-13 


50 

Schoenberg 

75 

Berg 

106 

Schoenberg 

108 

Stravinsky 

114 

Berg 

125 

Berg 

8-13 


84 

Stravinsky 

108 

Stravinsky 

114 

Berg 

124 

Berg 

4-14 


112 

Berg 

114 

Berg 

121 

Stravinsky 

152 

Schoenberg 


8-14 

114 Berg 
152 Schoenberg 
4-Z15 

1 Schoenberg 

2 Webern 
21 Webern 

58 Scriabin 

86 Schoenberg 
95 Schoenberg 
112 Berg 
119 Webern 
133 Stravinsky 
8-Z15 

94 Webern 
100 Schoenberg 
116 Webern 

4-16 

60 Webern 
77 Webern 
112 Berg 
124 Berg 

8-16 

77 Webern 
93 Webern 

4-17 

9 Ives 

108 Stravinsky 

4-18 

8 Schoenberg 
12 Berg 

59 Stravinsky 
86 Schoenberg 
106 Schoenberg 
no Scriabin 
114 Berg 

8-18 

106 Schoenberg 
108 Stravinsky 
128 Stravinsky 

4-19 

15 Berg 
26 Berg 
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35 

Berg 


89 

Stravinsky 

72 

Berg 


110 

Scriabin 

86 

Schoenberg 

8-28 



112 

Berg 


45 

Stravinsky 

121 

Stravinsky 


108 

Stravinsky 

124 

Berg 


no 

Scriabin 

152 

Schoenberg 


116 

Webern 

8-19 



128 

Stravinsky 

81 

Stravinsky 

4-Z29 


4-20 



9 Ives 

129 

Stravinsky 


21 

Webern 

152 

Schoenberg 


46 

Schoenberg 

4-21 



64 

Stravinsky 

60 

Webern 


112 

Berg 

77 

Webern 

8-Z29 


89 

Stravinsky 


112 

Berg 

110 

Scriabin 

5-1 



112 

Berg 


124 

Berg 

8-21 


5-3 



77 

Webern 


7 Webern 

4-22 



60 

Webern 

121 

Stravinsky 


121 

Stravinsky 

4-23 


7-3 



100 

Schoenberg 


152 

Schoenberg 

121 

Stravinsky 

5-4 



133 

Stravinsky 


60 

Webern 

134 

Stravinsky 


69 

Schoenberg 

8-23 


7-4 



128 

Stravinsky 


100 

Schoenberg 

134 

Stravinsky 


112 

Berg 

4-24 



114 

Berg 

110 

Scriabin 


116 

Webern 

8-24 



121 

Stravinsky 

16 

Berg 

5-5 



4-25 



112 

Berg 

90 

Stravinsky 


152 

Schoenberg 

110 

Scriabin 

7-5 



4-27 



100 

Schoenberg 

59 

Stravinsky 


112 

Berg 

108 

Stravinsky 

5-6 



8-27 



86 

Schoenberg 

108 

Stravinsky 


93 

Webern 

4-28 



116 

Webern 





121 

Stravinsky 

55 

Berg 

7-6 


94 

Webern 

116 

Webern 

7-15 


5-7 


112 

Berg 

5 Webern 

121 

Stravinsky 

67 

Webern 

5-16 


96 

Schoenberg 

61 

Scriabin 

116 

Webern 

80 

Stravinsky 

7-7 


84 

Stravinsky 

121 

Stravinsky 

112 

Berg 

5-8 


124 

Berg 

60 

Webern 

152 

Schoenberg 

100 

Scriabin 

7-16 


7-8 


80 

Stravinsky 

63 

Ives 

121 

Stravinsky 

110 

Scriabin 

128 

Stravinsky 

5-9 


5-Z17 


49 

Webern 

55 

Berg 

112 

Berg 

86 

Schoenberg 

7-9 


152 

Schoenberg 

89 

Stravinsky 

107 

Webern 

112 

Berg 

5-Z18 


5-10 


24 

Bartok 

48 

Ives 

25 

Bartok 

75 

Berg 

60 

Webern 

78 

Schoenberg 

70 

Webern 

112 

Berg 

87 

Schoenberg 

121 

Stravinsky 

107 

Webern 

124 

Berg 

108 

Stravinsky 

128 

Stravinsky 

112 

Berg 

129 

Stravinsky 

121 

Stravinsky 

7-10 


152 

Schoenberg 

78 

Schoenberg 

7-Z18 


5-11 


46 

Schoenberg 

152 

Schoenberg 

5-19 


5-Z12 


55 

Berg 

48 

Ives 

112 

Berg 

7-Z12 


116 

Webern 

100 

Schoenberg 

121 

Stravinsky 

5-13 


124 

Berg 

124 

Berg 

128 

Stravinsky 

152 

Schoenberg 

7-19 


5-15 


94 

Webern 
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128 

Stravinsky 

112 

Berg 

5-20 


152 

Schoenberg 

93 

Webern 

7-27 


124 

Berg 

132 

Stravinsky 

128 

Stravinsky 

134 

Stravinsky 

152 

Schoenberg 

5-28 


7-20 


90 

Stravinsky 

93 

Webern 

128 

Stravinsky 

5-21 


134 

Stravinsky 

10 

Schoenberg 

7-28 


24 

Bartok 

100 

Schoenberg 

25 

Bartok 

124 

Berg 

44 

Ruggles 

128 

Stravinsky 

86 

Schoenberg 

134 

Stravinsky 

112 

Berg 

5-29 


152 

Schoenberg 

108 

Stravinsky 

7-21 


152 

Schoenberg 

36 

Berg 

7-29 


5-22 


128 

Stravinsky 

121 

Stravinsky 

5-30 


128 

Stravinsky 

26 

Berg 

7-22 


112 

Berg 

86 

Schoenberg 

7-30 


5-23 


112 

Berg 

121 

Stravinsky 

5-31 


128 

Stravinsky 

11 

Berg, Stravinsky 

5-24 


43 

Schoenberg 

49 

Webern 

121 

Stravinsky 

100 

Schoenberg 

124 

Berg 

124 

Berg 

7-31 


152 

Schoenberg 

45 

Stravinsky 

7-24 


63 

Ives 

100 

Schoenberg 

84 

Stravinsky 

152 

Schoenberg 

128 

Stravinsky 

5-25 


5-32 


108 

Stravinsky 

58 

Scriabin 

128 

Stravinsky 

79 

Stravinsky 

7-25 


108 

Stravinsky 

108 

Stravinsky 

128 

Stravinsky 

128 

Stravinsky 

7-32 


7-26 


79 

Stravinsky 

83 

Scriabin 

84 

Stravinsky 

5-27 


108 

Stravinsky 
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121 

Stravinsky 

121 

Stravinsky 

128 

Stravinsky 

6-Z38 


5-33 


94 

Webern 

83 

Scriabin 

116 

Webern 

5-35 


121 

Stravinsky 

152 

Schoenberg 

6-9 


7-35 


56 

Webern 

13 

Busoni 

94 

Webern 

134 

Stravinsky 

6-ZlO 


132 

Stravinsky 

18 

Schoenberg 

152 

Schoenberg 

21 

Webern 

5-Z36 


22 

Varese 

89 

Stravinsky 

6-Z39 


5-Z37 


21 

Webern 

152 

Schoenberg 

22 

Varese 

7-737 


107 

Webern 

89 

Stravinsky 

6-Zll 


107 

Webern 

121 

Stravinsky 

129 

Stravinsky 

6-Z12 


5-Z38 


100 

Schoenberg 

25 

Bartok 

6-Z13 


84 

Stravinsky 

61 

Scriabin 

7-Z38 


71 

Webern 

46 

Schoenberg 

116 

Webern 

107 

Webern 

6-Z42 


152 

Schoenberg 

128 

Stravinsky 

6-Z3 


6-15 


74 

Stravinsky 

152 

Schoenberg 

121 

Stravinsky 

6-16 


6-Z36 


56 

Webern 

84 

Stravinsky 

93 

Webern 

6-Z4 


6-Z17 


23 

Webern 

82 

Berg 

6-Z37 


121 

Stravinsky 

23 

Webern 

6-Z43 


6-5 


82 

Berg 

87 

Schoenberg 

94 

Webern 

98 

Webern 

121 

Stravinsky 

114 

Berg 

128 

Stravinsky 

124 

Berg 

6-18 


6-Z6 


107 

Webern 

94 

Webern 

124 

Berg 

116 

Webern 

6-Z19 
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39 

Stravinsky 

108 

Stravinsky 

61 

Scriabin 

124 

Berg 

107 

Webern 

128 

Stravinsky 

112 

Berg 

6-Z28 


114 

Berg 

89 

Stravinsky 

128 

Stravinsky 

92 

Stravinsky 

152 

Schoenberg 

130 

Stravinsky 

6-Z44 


134 

Stravinsky 

6 Berg 

6-Z49 


35 

Berg 

58 

Scriabin 

107 

Webern 

61 

Scriabin 

112 

Berg 

128 

Stravinsky 

114 

Berg 

6-Z29 


6-21 


108 

Stravinsky 

110 

Scriabin 

128 

Stravinsky 

6-22 


6-Z50 


100 

Schoenberg 

58 

Scriabin 

112 

Berg 

108 

Stravinsky 

6-Z23 


6-30 


129 

Stravinsky 

19 

Stravinsky 

6-Z45 


58 

Scriabin 

128 

Stravinsky 

128 

Stravinsky 

129 

Stravinsky 

6-32 


6-Z24 


14 

Ives 

61 

Scriabin 

37 

Stravinsky 

132 

Stravinsky 

6-33 


152 

Schoenberg 

132 

Stravinsky 

6-Z46 


134 

Stravinsky 

128 

Stravinsky 

152 

Schoenberg 

132 

Stravinsky 

6-34 


6-Z25 


29 

Berg 

128 

Stravinsky 

61 

Scriabin 

6-27 


100 

Schoenberg 

106 

Schoenberg 

no 

Scriabin 
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Etb#,(Babbitt, Milton),! ^^,3 {i.70 ^.72 ^,77 ^ 
Inclusion relation) ,25, 
iII^^,M^(Berger, Arthur),43^ 

#?ilf (Normal order) 3—5;:^#1, 4;:^'^ 2, 4; 

,4, 12—13 


( Union) ( ), 22 

Ihft (Complement); , 73—74; iSif, 74; |^, 74; 

±Wlih*, 75 5 , 75, , 75, 82; ^hM 

-^'a'^,75, 78!#*-^W^®M,77—78;#^-^ Z AWfPS,79; 

A«(Invariance) ::^ , 29; Stic n- 1 6^ AM, 37; iy ® 

W®|S[,104—108 

-: 28—37; A$'I4,32—33, tl/J^ A^'I4,33— 

34;M^ft'^h:Jl±&(jAM,34;S^7^^W tfi,31-32, 35-36 

-SfrAS^iA^tt: A^ttW^1^S5tli,4o—41;^^A$'I4,41, 

44; A^^A3^tt,41; S ,41; S tf’s ,41 

'f^iil'Hfe(Transitivity) ,52, 102 
'ft'iil7C|§.( Transitive tuple) ,109 
^ttM( Equivalence class), 14 

(Association of section), 131—133 
)(^^'t!fe( Symmetric property) ,52 
Xif/^M^d^ule of correspondence), 8 
StT( Inverse) ,8 
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^^7^(0rder inversion) ,62—63 

Inversion) ,10;^i?SM»62 63 

S.M1fl^(lnversional equivalence) , 7—9 
4N^j|ltt(Non"transitive property) ,52 
i S^ttdrreflexive property) ,52 
Mffltt(Closure) ? 101 104 

Composite segment),84^ 90 

Hubert) ,30 ji^45 SE 
segment),83 

(Basic interval pattern) 64; 

Rp . 66; 

. 67—69; # Sic* W15:*. 70; * 




,70; 


,71; , 71; 


SfSC(Cardinal number)12;®^-^^®F*3 
j@,19 

"b m^#,^#i5C(Cilbert, Stven E. ),84 ^ 

*'^(Set),##“t^*'^” 

^'^a'nSKSet complex) :K, 93—96;ft'^i;'^itf-^'fe-^,93—94;^ 

, 94 ,95. 97 , 95-96; 

, 95-96, Kh(i^*^§y), 96-97; 

. 96-97; ® ^), loo; m 

i^,101;®|^*^,101;^ffltt,101-104;*'^a'^M-^#ii1±, 

102—104 #;Sfh; ,104—108 ;\H 

fHtt ^ ^, 108—113 ;/Jn , 113—123; ;*: ^ , 

124—177; ® , 124 

ft'p ^IS'CSet name) ,11—13 
iSi«^(Notation class),2 
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Imbrication) ,83 

^^(Intersection) i&)»29 
^^®fSC(Factorial function) ,3 
iS^(Segment): 83; 84» 90; 92; 

Segmentation): SJJC, 83; ^4,83; »91: ^ 

,92 

M.SH^^CCone, Edward T), 154(ft) 
j£^i^#,^ffi#(Craft, Robert), 166(ft), 171(ft) 
!^M^^>@S®(Chrisman, Richard) ,14(ft) 

^!|;A!,^Jl(Lewin, David),21(ft),45(ft) 
fft!M#,Sl»f(Redlich, Hans),28(ft) 
ft (Connectedness) ,114 

(Nexus set):^J^C,101;^^j^iilft^l^^J^lJ,113—114 
• i!l"(Null, Edwin von der) ,30(ft) 
^^il^,^^^|i(Mrtino Donald),15(ft), 70(ft), 82(ft) 
#^(Superset) ,25 
( Retrograde) , 71 

(Pascal’s triangle) ,27 
(Permutation);^JJC, 3;tif Jp, 3—4, 

61; TO ^ W # ^'J. 61; S ^ ^ 6^ # 3^'J, 61; # ?!l ^ ^ S 

It.65 

Mft (Derivation) ,114 

iE^.^?^(Perle, George),12(ft), 28(ft) 

All-interval tetrachord), 1, 18, 21 
*^^F.^!i^(Rufer, Josrf),18(ft) 

ilMl^^^(Order relation) :60—73,M^^^-^^'^.66;/l|Ml^^^-^ 
il|M^^(Ordinal number) ,13 
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9r^M3E^^HJtt^^^^fi^(Scriabin’s mystic chord) ,28(^) 

»MS® (Teitelbaum, Richard), 4 ( ^) 

NSffi^(Enharmonic equivalence) ,2 
;^j^^-^(Unordered set),3> 60(^) 
ffi^S^^SCEquivalence of pc sets)»5 

^0'fEltt^^(Similarity relations) ,#^,47;S®M»48; Rp, 47; Ri, 

48; Ro> 49;^;^^'(gl‘tt^^>48» 50;&/J'>^fEl'ti^^»49;iS{El 

'l4^^«EiB,49;W^-^SS^6^^S,49; Rp 

3iE,50;;jf ^#1^. 52—53; #11^11,53—55; M'aM'a 

f^*(Vector) 

I^M^I^fHj^ffi^llS(Non-equivalent sets with identical vectors) ,# 

#“Z 

1^^ (Form), 124, 

^'(4(Transposition) 

^•feffi^CTranspositional equivalance), 5 
^{itiS^CTransposition operator) ,6, 8 
VJ.12 Modulo 12),6 

12 12),6 

Interval): 

— :^ x,Ui . 20 

— S ^ rt 5 ®:. g , rt ?® a 4 - i 5 ; S ® rtJ ®^ n * li (. i 9 

-SSS^.63 

—Wei^*::^X,i5;Pi-[^l:^a6;^ ic 
30—31 


S^^S(Phch combination) ,1 
(Pitch class),2 

(Pitch-class set),l, 3 
S^^( Pitch-class integer) ,3 
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mM(Mappmg) 

^j^S-fjCOrdered Inversion) ,62—63 

^j^H^COrdered set) 60(^) 61 

Ordered transposition) ,62 
MM (Prime form), 3 ^ 5^ 11—13 
Integer notation) ,2—3 

(Subset) : ^X , 24; , 26; J^tu^^^»26; S^, 26; 

^S'&(Reflexive property) ,52 
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